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Below: Ukrainian Air Force Su-25 ‘17 Blue’ 

(c/n 25508110262) takes off on a demonstration 
flight from Kiev-Svyatoshino during the first 
Aviasvit-XX airshow in September 1998. 
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In early 1969, the question of close air support 
(CAS) for the Soviet ground forces began to cir- 
culate within the Soviet Ministry of Defence, with 
concern focusing in particular on the ability to 
provide adequate air cover in the presence of 
heavy enemy anti-aircraft defences and small 
arms fire. The idea of creating a specialised 
assault aircraft (known in Russian as shtur- 
movik) for close air support of the ground forces 
was formed in response to this requirement after 
analysing the experience of using assault avia- 
tion in World War Two and in the local wars of 
the 1950s and 1960s. Soviet MoD analysts also 
considered the capabilities of Soviet and foreign 
tactical aircraft designed for battlefield assault 
operations, as well as the orders of battle and 
performance of tanks and other armour used by 
the ground forces of potential adversaries, plus 
the organisation of their tactical anti-aircraft 
defences. Equally importantly, only a few 
months later, the defence ministry team also 
had the opportunity to study the American A-X 
programme. This had been set up in the spring 
of 1970 to create a CAS aircraft for the protection 
of ground forces and was then at the project def- 
inition stage. The A-X System Program Office at 
Wright-Patterson AFB, Ohio then issued a 
request for proposals (RfP) to 12 aircraft manu- 
facturers on 8th May 1970, and on 18th Decem- 
ber the Northrop and Fairchild Hiller entries 
were selected for prototype construction. The 
two aircraft were then destined to take part ina 
‘fly-before-buy’ evaluation. On 1st March 1971, 
Northrop's contender was designated YA-9 and 
the Fairchild Hiller (later Fairchild Republic) pro- 
totype was designated YA-10. The latter was 
declared the winner of the A-X competition on 
18th January 1973, entering production and ser- 
vice with the US Air Force as the A-10 Thunder- 
bolt II (aka Warthog). Although clearly designed 
in mutual isolation, not to mention security mea- 
sures, with the first flight of the YA-9 trailing 
Sukhoi's early design work on the new 'shtur- 
movik' by around four years, the YA-9 had a 


In the USA, several companies were involved in 
the A-X competition for a new battlefield strike 
aircraft. All of them submitted projects of 
subsonic straight-winged aircraft. Lockheed's 
CL-1400 contender lost out at an early stage, 
never reaching the hardware form. Two 
alternative preliminary development project 
versions are shown here. Yefim Gordon archive 


The Northrop A-9, which shared the basic layout 
of the future Su-25, lost out to the Republic A-10. 
The YA-9 prototype (71-1367) is seen here in 
unarmed configuration. Northrop Grumman 


Introduction 


remarkably similar aerodynamic layout to the 
aircraft that eventually became the Su-25. 
Although in the aviation context the word 
'shturmovik' (literally 'stormer; pronounced 
shtoormovik) means ‘assault or attack aircraft’, 
the ‘shturmovik’ concept remains peculiarly 
Russian and no translation is capable of con- 
veying effectively the special significance which 
the word holds for Russian aviators, historians 
and aviation enthusiasts. Therefore, in order to 
preserve this intrinsic Russian quality, the word 
is used predominantly in transliteration through- 
out the book and only occasionally translated as 
‘assault’ or attack aircraft where the context 
requires it. The name ‘shturmovik’ was first 
applied in the aviation context to Sergey V 
l'yushins legendary  piston-engined IL-2 
assault aircraft of World War Two (NATO report- 
ing name Bark) and its successor, the broadly 
similar IL-10 Beast, and gave rise to the creation 
of specialised assault air regiments (shturmovoy 
aviapolk) to operate them. This in turn led to the 
creation of a separate specialised sub-branch of 
the Soviet Frontal (Tactical) Air Force, known as 
Shturmovaya  aviahtsiya, when the Su-25 


entered service in 1981. This attack component, 
comprising around 250 Su-25s organised into 
several regiments, remains an important com- 
ponent of the present-day Russian Air Force. 


American aircraft such as the Douglas A-1 
Skyraider, Douglas A-4 Skyhawk, Grumman 
A-6 Intruder, Cessna A-37 Dragonfly and North 
American OV-10A Bronco, plus the multi-role 
supersonic McDonnell Douglas F-4 Phantom il 
and Republic F-105 Thunderchief tactical fight- 
ers, suffered considerable losses during the 
long-drawn-out Vietnam War - primarily 
because of inadequate built-in protection and 
other negating factors. Among the latter, par- 
ticular shortcomings were poor performance at 
low level, low G limits coupled with high flight 
speeds and the inability to use improvised 
unpaved runways. It must be admitted that at 
the beginning of the 1960s the combat poten- 
tial of tactical strike aircraft was highly exagger- 
ated. Certainly, by reducing speed to 
700-800km/h (380-430kts) the pilot obtained a 
specific advantage when attacking small tar- 
gets on the ground; however, his aircraft, too, 
became a more convenient target for anti-air- 
craft artillery (AAA). Also in this period many 
armies had started to receive surface-to-air 
missiles (SAMs) and man-portable air defence 
systems (MANPADS) designed to destroy low- 
flying aircraft. Consequently, a new and impor- 
tant attribute of the combat aircraft gradually 
assumed special importance - survivability, 
that is, the ability to take a lot of punishment 
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and still complete the objective and bring the 
pilot home. In order to improve the survivability 
of its aircraft, the United States Air Force, for its 
part, adopted various emergency measures to 
upgrade and modernise its combat aircraft fleet 
for operations in field conditions, although 
these generally proved to be ineffective, with 
the exception of improvements to the 1950s- 
era A-37. Partial armour plating of the cockpit, 
installation of self-sealing fuel tanks filled with 
explosion-suppression polyurethane foam, the 
fitment of a simple sighting system and 
weapons hardpoints under the wings enabled 
a small detachment of these diminutive and 
agile aircraft to perform several thousand com- 
bat sorties over Vietnam without a single loss. 

The Soviet fighters and fighter-bombers 
which were in service at this time and later, 
including the Sukhoi Su-7 and Su-17 (both 
known to the NATO as Fitter), Mikoyan MiG-21 
Fishbed, MiG-23 and MiG-27 Flogger, also did 
not meet the requirements applied to CAS air- 
craft. This was because they did not have the 
essential armour plating in the cockpit to pro- 
tect the pilot and vital equipment from ground 
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fire and missile hits, plus their extremely high 
flight speeds, which led to the inability of the 
pilot to maintain visual contact with the target. 
Added to this was the difficulty of operating 
these aircraft from unprepared surfaces. Their 
high flight speeds during bombing and air-to- 
ground gunnery operations left the pilot with lit- 
tle time to find, identify and attack the targets 
and, in addition, it was necessary to break off 
from the attack earlier than was expedient, in 
order to avoid flying into the ground or through 
bomb and shell fragments. The use of heli- 
copters for close air support operations, if the 
enemy had strong air defences, was extremely 
undesirable because of their great vulnerability 
to AAA fire, their low speed and their inadequate 
on-board weapons fit. As it turned out, outdated 
subsonic MiG-17F Fresco-B fighters converted 
into fighter-bombers at the end of the 1950s 
proved to be more effective than most other air- 
craft in the CAS role. During realistic exercise 
scenarios, close air support versions of the 
MiG-17F consistently managed to identify and 
destroy targets on the first pass. Analysis of this 
experience carried out by Soviet military spe- 


The originator of the ‘shturmovik’ concept in the 
Soviet Air Force was the IL-2, later developed 
into the IL-10 shown here, which continued in 
service until the 1950s. Ruggedness, allied to 
simplicity of operation and handling, were the 
hallmark qualities of this quintessential utilitarian 
battlefield aircraft - qualities that Sukhoi wished 
to emulate in the Su-25. Yefim Gordon archive 


Although only just over a decade separated the 
operational philosophy of the Su-7B Fitter-A 
from its stablemate the Su-25, the Su-7 was 
designed uncompromisingly in (and for) the 
'supersonic era', when speed was the key 
performance criterion for all Soviet fighter 
types. It is hard to imagine now that supersonic 
performance was ever deemed necessary for a 
ground-attack fighter! The carriage of S-3K 
rocket armament of the Su-7 on big *draggy' 
ladder-type APU-14U pylons was unique to the 
Fitter-A. Sukhoi Design Bureau 


Originally intended as a follow-on to the MiG-15 
in the interceptor role, the MiG-17 proved to be a 
particularly useful ground-attack fighter in the 
mould of the Hawker Hunter. Good low-speed 
handling and manoeuvrability made it an 
excellent weapons platform for the battlefield 
close air support role. Yefim Gordon archive 


cialists convincingly proved the necessity of 
commencing work on designing and building a 
modern specialised battlefield assault aircraft, 
rather than relying on more dated designs, how- 
ever effective they might be. 

Being already au fait with these problems, a 
group of leading specialists in the OKB-51 
design bureau (opytno-konstrooktorskoye byuro 
- experimental design bureau) led by Pavel 
Osipovich Sukhoi discussed the idea of creating 
such an aircraft and then submitted their 
thoughts to Sukhoi regarding the expediency of 
beginning preliminary design work, including: 
- concept definition of the 'shturmovik ; 

defining its position in the inventory of the 

Soviet Air Force; 

- performance definition; 

- Selection of a navigation/attack system and 
weapons; 

- Study of alternative aerodynamic layouts; 

- costanalysis; 

- assessment of the machine's suitability for 
series production and the time required to build 

a prototype. 


General Designer Pavel Sukhoi approved the 
plan and in a comparatively short period the 
preliminary design work was completed jointly 
with leading institutes of the Ministry of the Avi- 
ation Industry (MAP - Ministerstvo aviatsionnoy 
promyshlennosti) and the Ministry of Defence. 
The Sukhoi OKB submitted its proposal to the 
'customer (the traditional Russian euphemism 
for the Soviet, and later Russian, Air Force) con- 
cerning the expediency of creating a new 'shtur- 
movik' and this was accepted. In 1968, 
development of the specialised CAS aircraft for 
the Soviet ground forces was initiated at the 
Sukhoi OKB - the first step in the creation of the 
future Su-25. A particular feature of this aircraft 
was that it did not have any direct predeces- 


With the advent of the jet age, Ilyushin had 
hoped to create a jet-powered successor to the 
IL-2 and IL-10 in the twin-turbojet IL-40 Brawny, 
giving ‘second wind’ to this uniquely Russian 
category of aircraft. Designed in two different 
configurations, the first of which, the IL-40-1, is 
shown here, had a conventional appearance, 
albeit with a rather elongated nose housing four 
23mm cannons. This layout was unsuccessful, 
leading to a revised configuration on the second 
prototype. Ilyushin Aircraft Complex 


The IL-40-II introduced an unusual ‘double- 
barrelled shotgun' air intake arrangement in 
order to avoid blast gas ingestion when firing 
the guns. To achieve this, the IL-40-II carried the 
four NR-23 cannon in a retractable pallet under 
the forward fuselage, suitably isolated from the 
intake face and capable of being fired almost 
vertically downwards. llyushin Aircraft Complex 


sors. Manufacture of the last series-production 
'shturmovik' — the IL-10M - ceased in the early 
1950s and no further aircraft of this class were 
built in the former USSR for a while. True, in 
1953 the Ilyushin OKB had taken upon itself the 
task of designing a jet-powered battlefield 
‘shturmovik’ designated the IL-40 Brawny. Two 
prototypes with major design differences were 
built and successfully completed flight tests, 
but as a consequence of the changing tactical 
operational requirements of the Soviet Air Force 
the IL-40 did not achieve series production. The 
prevailing view of the Soviet leaders at that time 
was that assault aircraft were superfluous. 
Nevertheless, the word ‘shturmovik’ was to 
be heard again in the Soviet military aviation 
community in the late 1960s as a description for 
the newly proposed CAS aircraft. As stated 
above, the Sukhoi OKB’s designers were the 
first to undertake preliminary design (PD) stud- 
ies of this class of aircraft, followed by their col- 
leagues from the Ilyushin design bureau. With 
this new project, the Soviet aircraft designers 
were attracted to the idea of using integral 
armour plating and the use of advanced con- 
cepts for the design of multiply redundant sys- 
tems, to make an aircraft more resistant to 
battle damage. More particularly, the introduc- 
tion of computer technology (initially using ana- 
logue techniques and then digital methods) 
offered the potential of simplifying the aircraft's 
handling at low level, relieving the pilot from the 
stress associated with flying close to the 
ground in combat. Certain operating modes of 
the short-range radio navigation systems, 
which first appeared on tactical combat aircraft 
in the early 1960s, would allow the pilot to fly 
easily and accurately to and from the target 


Designed in that extravagant period of the Soviet 
era when the aviation industry was able to build a 
number of prototypes that differed substantially 
from eventual production versions, Sukhoi's 
delta-winged T6-1 was later to undergo 
metamorphosis into the variable-geometry Su-24 
Fencer. The T6 was one of the three specific lines 
of research pursued by Sukhoi when the Su-25 
was being designed and, along with the swing- 
wing Su-17 family, developed from the Su-7, 
resulted in a significant capability improvement 
for Soviet tactical air units. Sukhoi Design Bureau 


area — albeit only within the operating range of 
the system's ground components. Some 
designers had initially attempted to resolve the 
problem of manoeuvrability, and particularly 
field performance, by using variable geometry 
(VG) wings. Finally, it was also considered vital 
to increase the new aircraft's ordnance load -a 
parameter by which Soviet aircraft were tradi- 
tionally considered inferior to those of the 
potential adversary (the Western world). Analy- 
sis of all these trends in the design of a modern 
combat aircraft led the Sukhoi team to focus 
their attention on three main lines of study: 

- upgrading the Su-7B fighter-bomber by equipping 
it with VG wings, a new navigation/attack system 
and the inclusion of air-to-surface missiles (ASMs) 
in its arsenal of weapons. This line of approach 
led to the development of the highly successful 
Su-17/-20/-22 Fitter family of fighter-bombers; 

- the creation of the T-58M heavy ‘shturmovik’ 
(later redesignated T-6), which eventually 
entered production and service as the Su-24 
Fencer 'swing-wing' tactical bomber. This aircraft 
embodied all of the contemporary achievements 
of Soviet military aircraft design and was, 


effectively, the counterpart of the USAF's General 
Dynamics FB-111 tactical bomber; 

- development of a heavily armoured, modern 
‘shturmovik’, later designated T-8 and eventually 
the Su-25 when it entered series production, 
distinguished from other Soviet (Russian) 
combat aircraft by its enhanced survivability. 


What follows is an account of the development 
of this unique Russian combat aircraft, which 
has been involved in actual warfare virtually 
throughout its operational career - now span- 
ning more than two decades. 
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Chapter One 


The T-8 Project and its Competitors 


In March 1969, a competition was announced 
by the Soviet Air Force, the Soviet Ministry of 
Defence and MAP, calling for designs for a new 
battlefield close-support aircraft. The design 
bureaux headed by Pavel O Sukhoi (OKB-51), 
Aleksandr S Yakovlev (OKB-115), Sergey V 
Ilyushin (OKB-240) and Artyom | Mikoyan 
(OKB-155) submitted their bids. The competi- 
tion placed great emphasis on the ability to pro- 
vide the best possible combat effectiveness 
with a relatively cheap aircraft that would be 
easy to manufacture and easy to operate while 
having very high survivability and reliability. 
Equally important was the fact that the aircraft 
had to be capable of being mass-produced in 
the shortest possible time frame. For this rea- 
son alone, most designers from the firms 
involved in the competition originally consid- 
ered projects for a light CAS aircraft (LSSh - 
lyohkiy samolyot-shturmovik) based either on 
existing operational types or on prototypes that 
had already been tested. 

Thus, the Yakoviev OKB proposed an aircraft 
provisionally designated Yak-LSh (lyohkiy 
shturmovik) and the Ilyushin bureau offered the 
IL-42 (later redesignated IL-102) based on the 
IL-40, two prototypes of which had been built in 
the mid-1950s, as mentioned in the Introduc- 
tion. The Mikoyan OKB, for their part, put for- 
ward the MiG-21LSh based on the highly 
successful MiG-21 Fishbed light tactical fighter, 
whilst the Sukhoi OKB entered the fray with a 
version of the Su-15 Flagon interceptor. The lat- 
ter was a surprise inclusion, resulting from the 
desire on the part of certain factions within the 
military hierarchy to have a close support air- 
craft with supersonic capability. Consequently, 
among other designs projected by Sukhoi, 
the OKB developed a highly modified version of 
the Flagon designated Su-15Sh (shturmovik). 
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Later, it became clear that the ‘quick fix’ 
approach did not work - all of the above men- 
tioned aircraft failed, in various ways, to meet 
the requirements of the LSSh concept. Only a 
handful of designers actually considered the 
idea of creating a 'clean sheet of paper' design 
that would meet the requirements of the Soviet 
Air Force in full. 

The story of the aircraft that was later to 
achieve fame as the Su-25 actually goes back 
one year earlier, to March 1968. This was when 
Ivan V Savchenko, a senior lecturer in the 
Department of Combat Application Tactics at 
the Air Force Academy named after Yuriy A 
Gagarin (VVA -  Voyenno-vozdooshnaya 
akademiya) in  Monino near Moscow, 
approached his friends at the Sukhoi Design 
Bureau with the suggestion of jointly develop- 
ing a concept for a new close air support air- 
craft. Soon afterwards, an action committee 
was formed, including Sukhoi OKB members 
Oleg S Samoylovich (a leading designer in the 
general arrangements team), Dmitriy N Gorba- 
chov (a leading engineer concerned with 
weapons effectiveness), V M Lebedev, Yu V 
Ivashechkin and A Monakhov. It was decided, 
unofficially, to draft an outline proposal for the 
aircraft, which was provisionally designated 
SPB (samolyot polya boya - battlefield aircraft) 
- almost as a ‘homework’ task, or sideline, for 
the small group. Only when the aircraft's over- 
all appearance had been established would 
they offer the design for approval by General 
Designer Pavel Sukhoi himself. 

Since up to that point the Soviet Air Force 
had not yet formulated its own general opera- 
tional requirements (GOR) for an aircraft of this 
type, the group's design work commenced by 
defining the basic concept for a CAS aircraft 
and its place in the Soviet Air Force's opera- 


tional doctrine. This involved defining the 
required flight performance of the aircraft, as 
well as the performance of the weapons system 
as a whole. Here, the designers eschewed the 
then-fashionable idea of a multi-role aircraft 
used both for strike operations and for air com- 
bat (a concept embodied in the design of the 
Su-17 Fitter-B and the MiG-23B Flogger-D, 
which were undergoing flight tests at that time). 
They concluded that the SPB should be a 
small, highly manoeuvrable aircraft designed 
to operate at low level, powered by two well- 
proven and reliable engines and offering the 
pilot excellent visibility from the cockpit. 

The action committee examined several 
alternative aerodynamic configurations for their 
proposed design, including those employed 
on the North American OV-10A Bronco, SAAB 
105, Douglas A-4 Skyhawk and the Fairchild 
Republic A-10 Thunderbolt Il. One of the 
group's first designs envisaged a twin-boom, 
twin-engined layout for the SPB. However, 
eventually the designers settled for a conven- 
tional aerodynamic layout with shoulder- 
mounted wings and lateral fixed-geometry air 
intakes feeding engines mounted in two sepa- 
rate nacelles on either side of the centre fuse- 
lage. A rugged tricycle undercarriage would 
facilitate operation from packed earth runways 
or grass strips, which might be required in 
wartime. 

The original version of the SPB was to be 
powered by two lvchenko AI-25T non-after- 
burning turbofans, each with a take-off thrust of 
1,750kgp (3,860 Ibst); this engine, a modifica- 
tion of the Al-25 developed for the Yakovlev 
Yak-40 short-haul airliner, also powered the 
Czech-built Aero L-39 Albatros advanced 
trainer that was in service with the Soviet Air 
Force. Apart from the installation of a built-in 
cannon, it was intended to arm the aircraft only 
with unguided weapons - principally bombs of 


This photo of the unpainted first prototype 
IL-102 (10102) on an early test flight shows well 
the extensive wing and flap area and the 
excellent rearward view for the gunner. 
Compared with its forerunner (the IL-40), the 
IL-102 had a low-set tailplane and a much 
shorter nose. Its greater overall size and larger 
wing made the IL-102 less manoeuvrable than 
the Su-25 and, paradoxically, it exhibited poorer 
combat survivability potential than the latter. 
Failure to comply with the key agility and 
survivability requirements effectively barred the 
Ilyushin design from competing with the Su-25. 
Ilyushin Aircraft Complex 


The anachronistic but nevertheless ‘successful’ 
IL-102 - a bold, if inelegant, attempt to marry 
new technology to an oid design - was a more 
serious competitor for the Su-25 than Mikoyan's 
‘27Sh’. As with the latter, the objective was to 
save time and money by ‘pouring new wine into 
old flasks'. The lineage of the IL-102 is very clear 
from this view of the second prototype, 10201, 
seen at the Ilyushin Aircraft Complex test facility 
at Zhukovskiy. llyushin Aircraft Complex 


up to 500kg (1,102b) calibre and rockets. The 
sighting system of the aircraft was planned to 
be as simple as possible and would consist of 
a fixed collimating gun-sight and a laser 
rangefinder. The normal combat payload was 
to be 1,500kg (3,310 Ib), increasing to 2,500kg 
(5,5111b) in overload configuration; normal 
take-off weight would be 8,200kg (18,080 Ib), 
whilst the maximum take-off weight was to be 
10,000kg (22,050 Ib). The aircraft was designed 
for subsonic speeds. 

Oleg Samoylovich and Yuriy lvashechkin 
unveiled the SPB project for General Designer 
Pavel Sukhoi on 29th May 1968. Sukhoi readily 
approved the design, introducing a few minor 
changes, and then ordered that development 
work on the aircraft should commence under 
the manufacturers designation T-8. A few 
words have to be said here about the in-house 
designations of Sukhoi aircraft. In the first 15 
years or so after the Sukhoi OKB's re-estab- 
lishment (it had been dissolved in 1949 as 
OKB-134 but resurrected in 1953 as OKB-51) 
its aircraft bore alphanumeric designators, the 
letter being S for the swept-wing designs (for 
instance, S-1 was the Su-7 fighter, the S stand- 
ing for strelovidnoye krylo — swept wings) and 
T for the delta-wing designs (for instance, T-58 
was the Su-15, the T standing for treugol’noye 
krylo — delta wings). Later, however, consider- 
able confusion ensued. The T-6 tactical 
bomber programme is a good example; the 
first prototype called T6-1 indeed had delta 
wings, but the T6-21 and subsequent proto- 
types of the Su-24 Fencer had variable geome- 
try (that is, not delta) wings! The projected T-8, 


The Mikoyan OKB explored several concepts for 
a light strike aircraft (LSSh). The first of these 
was the izdeliye 7-23, a suitably modified 
MiG-21PFM with all-new cropped-delta wings 
featuring leading-edge root extensions (LERXes) 
and LE slats to assure good low-speed handling. 
Yefim Gordon 


Mikoyan's second concept for the LSSh design, 
the '27Sh', embodied ideas from the MiG-21 and 
MiG-23 fighters, incorporating new wings and a 
new forward fuselage with pitot-type lateral air 
intakes. With the benefit of hindsight it is 
evident that the Su-25 was the more appropriate 
aircraft for the task, although the attraction of 
the ‘27Sh’ for the MiG team was that it used as 
much proven technology as possible in what 
was intended to be a simple design. Unlike 
hybrids in the natural world, the ‘27Sh’ did not 
prove to be a successful synthesis of the better 
qualities of the MiG-21 and MiG-23. Yefim Gordon 
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too, was not a delta-wing aircraft, featuring 
moderately swept wings of trapezoidal plan- 
form. 

Meanwhile, the first operational require- 
ments for a dedicated close air support aircraft 
were being formulated in conjunction with the 
Air Force Engineering Academy named after 
Nikolay Ye Zhukovskiy (VVIA — Voyenno-voz- 
dooshnaya inzhenyernaya akademiya) in 
Moscow. The aircraft was to become an 
organic component of the Soviet Air Force's 
combat strength. It had to provide guaranteed 
protection for the pilot from shells of up to 
12.7mm (.50) calibre and shrapnel weighing up 
to 3 grammes. The machine had to be capable 
of operating from grass strips with a bearing 
strength of 2kg/cm* (71.101b/in?, be simple 
enough to be flown by pilots of average ability 
and experience, and require minimal mission 
preparation time in normal operational condi- 
tions. It also was to be of technologically sim- 


EL 


ple design, using readily available materials. 

Even the original draft version of the GOR 
envisaged an aircraft capable of rendering 
effective support for ground forces in the face 
of strong enemy tactical air defences. Funda- 
mental principles were incorporated in the def- 
inition of the project, adherence to which would 
permit the creation of an aircraft with unique 
combat capabilities. In particular, the principle 
of total systems integration was embodied in 
the design process, placing special emphasis 
on the increased requirement for combat sur- 
vivability. At every stage of the development of 
the T-8 project, design evaluations and reviews 
were undertaken which led to the creation of an 
effective 'combat-survivable complex', (where 
'complex' describes the aircraft and its essen- 
tial systems as an integrated whole). In the 
Russian aviation context, the word 'complex is 
widely used to mean a fully integrated system 
of interrelated elements. This would guarantee 
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the ability of the aircraft to remain flyable even 
after taking hits by AAA or MANPADS. 

After the aerodynamicists (headed by 
Deputy Chief Designer | Ye Baslavskiy) had 
been brought into the development of the pro- 
ject, the overall shape of the aircraft could be 
more precisely defined. Studies had shown 
that a close air support aircraft has the greatest 
chances of survival within a speed range not 
exceeding 850km/h (460kts). A flight speed 
greater than 800-850km/h (430-460kts) is of lit- 
tle practical benefit over the battlefield, leaving 
the pilot too little time for visual acquisition and 
identification of the target. This parameter was 
the precondition for the design of a cheap, sim- 
ple aircraft with very modest wing sweep and 
mechanical (unboosted) flight controls. When 
selecting the engine type for the new aircraft, 
operating economics and range performance 
requirements, as well as field performance, 
were taken into consideration. The powerplant 
was to consist of two engines located in the 
rear fuselage, in nacelles separated by a sup- 
porting beam structure. The subsonic speed 
range chosen for the design would permit the 
use of simple fixed-area air intakes and exhaust 
nozzles. 

A month after the start of work on the T-8 pro- 
ject, Pavel Sukhoi decided that it was suffi- 
ciently advanced to report progress to the 
‘official authorities’. In August 1968, a specific 
proposal was formulated and a summary of the 
design project was drafted and sent to the Sci- 
entific & Technical Committee of the Soviet 
MoD's General Staff (NTK MO - Naoochno- 
tekhnicheskiy komitet Generahl'novo shtaba 
Ministerstva oborony). The proposal was also 
submitted to the Soviet Air Force Headquar- 
ters, the Ministry of Aircraft Industry and the 
Soviet Navy Headquarters, as well as the Cen- 
tral Aero- & Hydrodynamics Institute (TsAGI — 
Tsentrahl'nyy aero- i ghidrodinamicheskiy 
institoot) in Zhukovskiy, Moscow Region. 

The first to respond, in September 1968, was 
the NTK MO, with the conclusion that such an 
aircraft was not required. The leading research 
institute of the Soviet Air Force sent a more cau- 
tious reply, suggesting that work on the T-8 
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project be continued. Other official bodies 
did not reply at all. Nevertheless, many high- 
ranking military figures realised that inclusion in 
the inventory of the Soviet Air Force of a cheap 
and simple, mass-produced 'shturmovik-type' 
ground attack aircraft would permit the renewal 
of the Frontal Aviation fleet in a comparatively 
short time. Equally importantly, it would enable 
the air force to reduce substantially the number 
of heavy tactical strike aircraft required for its 
front-line regiments. Taking this factor into con- 
sideration, the then Minister of Defence, Mar- 
shal Andrey A Grechko, sent a letter to the 
Minister of Aircraft Industry, Pyotr V Demen- 
tyev, suggesting that a competition be held 
with the objective of creating a new, light 
ground attack aircraft. In turn, the Soviet Air 
Force had by 19th March 1969 outlined its own 
preliminary GOR for a light ground attack air- 
craft (LSSh). 

The Soviet Air Force's operational require- 
ments specified a normal combat payload of 
1,000kg (2,2051b) (excluding ammunition for 
the built-in cannon), whilst the maximum load 
was to be 3,000kg (6,610 Ib). Range at sea level 
and a speed of 800km/h (496mph) was to be 
not less than 750km (465 miles). The weapons 
payload was to include bombs of 100kg 
(220 Ib) to 500kg (1,1021b) calibre, unguided 
rockets of 57mm to 240mm (2.24 to 9.44in) cal- 
ibre, a rapid-firing cannon and short-range 
defensive air-to-air missiles. As already men- 
tioned in the opening lines of this chapter, in 
that same month the Minister of Aircraft Indus- 
try issued his request to the Sukhoi, Mikoyan, 
Ilyushin and Yakovlev Design Bureaux to begin 
work on the preliminary design (PD) project for 
a subsonic 'shturmovik' meeting the Soviet Air 
Force's operational requirements. 

It was already clear at the start of the design 
definition stage that the LSSh concept put for- 
ward by the Sukhoi OKB was the only one that 
satisfied the main criteria of the Soviet Air 
Force's operational requirements. The primary 
task of the LSSh was the destruction of group 
and small individual ground-based targets, 
acquired visually some 50-150km (31-93 miles) 
behind the frontline, but it was also required to 


Oleg S Samoylovich poses beside the mock-up 
of the original SPB design in front of the Sukhoi 
OKB's prototype shop in the autumn of 1968. 
While the general arrangement is already 
decided upon, the aircraft is a lot different from 
the future Su-25 (or, indeed, from any typical 
Russian combat aircraft; it bears more than a 
passing resemblance to the much later 
Aeritalia/Aermacchi/Embraer AMX!) and rather 
smaller than the aircraft which eventually flew. 
Note the tactical code ‘81 Yellow’; the ‘8’ is a 
reference to the aircraft’s in-house designation 
(T-8). Note the forward-retracting nose gear and 
the laser rangefinder window in the extreme 
nose. Sukhoi Design Bureau 


destroy transport aircraft, helicopters and tacti- 
cal fighters and bombers on enemy airfields. 
The selection of the optimum flight speed for 
these missions was of paramount importance 
when defining the aircrafts general arrange- 
ment. 

In its aerodynamic layout, developed in line 
with the terms of the competition, Sukhoi's T-8 
LSSh project was a single-seat monoplane of 
conventional configuration with shoulder- 
mounted straight wings. The latter were of 
trapezoidal planform, with a leading-edge 
sweep of 20°, and a thickness/chord ratio of 
11%, constant along the entire span. The wing 
area was 19m? (204.5ft?), with an aspect ratio of 
5; the wings were equipped with leading-edge 
slats, double-slotted trailing-edge flaps, spoil- 
ers and simple ailerons. A single vertical fin and 
rudder assembly was mounted on the rear 
fuselage and the horizontal tail consisted of 
a variable-incidence tailplane fitted with sepa- 
rate elevators. The levered-suspension main 
landing gear units had single braked wheels 
fitted with 290x800mm (11x31in) tyres, whilst 
the steerable nose gear unit was also of 
levered-suspension design and had a single 
180x620mm (7x24in) tyre. 

Control of the aircraft, in all phases of flight, 
was designed from the outset to be manual, 
with actuation of all control surfaces achieved 
by push-pull rods. The pneumatic system was 
designed to provide retraction and extension of 
the undercarriage (including operation of the 
wheel well doors), operation of the LE slats, 
flaps and airbrakes and tailplane incidence 
adjustment, plus operation of the main wheel 
brakes. The system consisted of two indepen- 
dent supplies, the air reservoir being fed from 
compressors mounted on the engines. 

The fuel tanks were divided into two groups, 
each of which had its own service tank feeding 
a single engine. Fire protection for the fuel 
tanks was provided by an inert gas pressurisa- 
tion system. The aircraft was also designed to 
have an oxygen system suitable for normal 
flight in an unpressurised cockpit. The pilot was 
to be provided with a Zvezda K-36 zero-zero 
ejection seat capable of saving the pilot in the 
event of an emergency at any stage of flight. 
The projected dimensions included an overall 
length of 12m (39ft 44in), a wingspan of 9,75m 
(32ft Oin) and a height on ground of 3.9m 
(12ft 10in). 


Apart from the originally selected Al-25T 
engine for the T-8, various other non-afterburn- 
ing engines that were then in development 
were also considered. These included the Izo- 
tov TR7-117 (a turbojet version of the TV7-117 
turboprop engine), the Lyul'ka AL-29 and the 
Tumanskiy R53B-300. All these engines offered 
similar take-off thrust ratings of some 3,000- 
3,250kgp (6,610-7,165 Ibst) and differed little in 
terms of weight and dimensions. The R53B-300 
was the most fuel-efficient of the engines under 
consideration in the particular flight modes 
envisaged for the T-8, although it would have 
required around five to seven years of develop- 
ment work to perfect and bring up to produc- 
tion status. Consequently, it was decided to 
power the new 'shturmovik' with a non-after- 
burning version of an existing series-produced 
engine, the Mikulin RD-9B afterburning turbo- 
jet. The RD-9B, which had been used on the 
MiG-19 Farmer fighter, was suggested by Min- 
ister of Aircraft Industry Pyotr Dement yev; it 
had an afterburning thrust of 3,200kgp 
(7,055 Ibst), a maximum dry thrust of 2,500kgp 
(5,510 lbst) and a 2,750-kgp (6,060-Ibst) take- 
off rating. Because this engine was not opti- 
mised for the T-8's planned role, the range of 
the new light 'shturmovik was reduced by 
around 25-3096. In the end, the non-afterburn- 
ing version of the RD-9B, with the subsequent 
designation R9-300 or izdeliye 39 (the '-300' 
referred to the OKB-300 engine design bureau 
which had created it), was accepted as the 
engine for the first stage of the T-8's PD project. 
(Izdeliye ['product', or ‘manufactured article] 
such-and-such was a common way of coding 
Soviet/Russian military hardware items in 
paperwork for security reasons.) 

Modification of the engine, which included 
removal of the afterburner section and installa- 
tion of a simple fixed-area nozzle, was carried 
out successfuly by MAP's engine plant 
No26 in Ufa (the capital of the Bashkirian 
Autonomous Republic), where series produc- 
tion of the RD-9B was coming to an end at the 
time, under the supervision of Chief Designer 
Sergey Gavrilov. The engine is often ascribed 
to the 'Gavrilov Design Bureau' for this reason. 
The take-off weight of the new aircraft with 


The mock-up of a revised version of the SPB 
designated LSSh (1970). The redesigned cockpit 
canopy with bulletproof glazing is well visible. 
Note the gun camera on the starboard side of 
the nose and the four triple ejector racks (TERs) 
on the wing pylons carrying dummy 250-kg (551- 
Ib) bombs. Sukhoi Design Bureau 


The SPB mock-up in the hangar of the Sukhoi 
OKB prototype facility in Moscow. The aircraft's 
rather frail, insect-like appearance accentuates 
the impressive warload it was to carry - 3,000kg 
(6,610 Ib) of bombs on TERs plus six (!) R-60 air- 
to-air missiles for self-defence on unusual triple 
launch rails. The alternative ordnance is equally 
impressive - six UB-32A rocket pods (painted 
red) with thirty-two 57-mm folding-fin aircraft 
rockets (FFARs) each, or six KMGU-1 
submunitions dispensers loaded with anti-tank 
or anti-personnel mines. Sukhoi Design Bureau 


these engines was greater than originally cal- 
culated, resulting in the need for an increase in 
wing area and reinforcement of the airframe. 
The second stage of the project envisaged the 
use of new engines. The T-8's chosen layout 
with engines mounted in individual nacelles 
made it relatively easy to replace the R9-300 
with a new type of engine (such as the R53B- 
300 or others) and, if necessary, to refit early 
aircraft powered by the original R9-300s. The 
engines selected for the second stage of 
the project would guarantee the performance 
characteristics defined in the Soviet Air Force's 
operational requirements, depending upon 
their level of development and production 
status. 

It was planned that at the first stage of devel- 
opment the T-8 would feature a standard 
series-produced targeting and sighting system 
as installed on later variants of the Su-7B Fitter- 
A and Su-17 Fitter-B fighter-bombers, to be 
replaced with a completely new system at the 
second stage. As previously mentioned, the 
K-36 ejection seat was selected as the means 
of emergency egress for the pilot. All external 
weapons were to be carried on six underwing 
pylons, whilst a seventh hardpoint (on the fuse- 
lage centreline) was intended for the carriage of 
a pod with special equipment (such as a target 
designator pod or a reconnaissance pod). 
Internal armament was to consist of a built-in 
23mm (.90 calibre) twin-barrel cannon. Two of 


the wing pylons would be plumbed for carrying 
600-litre (132-Imp gal) PTB-600 drop tanks 
(podvesnoy toplivnyy bahk) during ferry flights. 

Particular attention was paid to giving the T-8 
an enhanced level of combat survivability com- 
pared with earlier types. Armour plating was 
used to protect virtually the entire cockpit area, 
whilst partial armour protection was applied to 
the engine nacelles and fuel system, offering 
protection in the most vulnerable parts of the 
airframe. Apart from this, the pilot was also to 
be provided with an armoured helmet and a 
hinged body shield worn on the chest. The 
powerplant's layout was selected specifically 
with survivability in mind, using two widely 
spaced engines, with duplicated engine con- 
trols, and two independent fuel systems. As 
mentioned above, each fuel supply system had 
its own service tank providing fuel feed to the 
respective engine. The entire bottom and, to a 
certain degree, the sides of the fuel tanks were 
protected by a multi-layered sponge rubber lin- 
ing designed to prevent loss of fuel in the event 
of battle damage to the tanks' structure. Addi- 
tionally, the fuel tank assembly was partially 
protected by elements of the retracted main 
gear units, and the use of inert gas inside the 
tanks themselves reduced the likelihood of fire 
and explosion if shrapnel penetrated them. Fire 
protection of the engines was provided by a 
duplicated extinguishing system in the 
nacelles. Increased combat survivability of the 
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flight control system was obtained through the 
use of duplicated push-pull rods in the longitu- 
dinal control circuit; the port and starboard 
elevators had their own independent control 
systems. The overall weight of all these 
enhanced survivability measures (armour plat- 
ing and so on) did not exceed 735kg (1,620 Ib), 
or around 9% of the aircrafts empty weight. 
The radar cross-section (RCS) was to be 
reduced by the use of radar-absorbent coat- 
ings applied to the leading edges of the wings 
and tailplane and the lips of the engine air 
intakes. 

The aerodynamic characteristics of the air- 
craft embodied in the original project were 
rather ambitious. In order to achieve the 
defined performance levels, large-scale theo- 
retical and aerodynamic studies were under- 
taken regarding the wing planform, airfoil 
section and camber, as well as the type and 
performance parameters of the  high-lift 
devices. The studies naturally also included 
definition of the aircraft's overall shape. The 
T-8's resulting aerodynamic efficiency and 
excellent manoeuvrability would enable it to 
accomplish the most difficult missions in the 
limited airspace over the battlefield. Addition- 
ally, its excellent field performance would pro- 
vide increased flight safety when operating out 
of small unprepared airfields. 

Alongside the single-seat combat variant of 
the T-8 LSSh, a two-seat T-8UB combat trainer 
(oochebno-boyevoy [samolyot] was also 
examined at the PD project stage, with a tan- 
dem seating arrangement for the two pilots. It 
was also envisaged that this variant could be 
used for basic jet training. Only the forward 
fuselage was changed, being lengthened by 
1.25m (4ft 1in) compared with the single- 
seater. The angle of view ahead and down- 
wards for the pilot of the single-seat variant was 
20*. The T-8 project was conceived from the 
outset as an aircraft that would be simple to 
build and maintain, capable of being used for 
rapid-reaction missions in support of the oper- 
ational demands of the Soviet Army. It was 
designed to be flown by pilots with little opera- 
tional experience and to be maintained by min- 
imally trained ground servicing personnel. At 
the end of a three-month project study phase, 
a technical proposal concerning the T-8 LSSh 
was formulated by the Sukhoi OKB and sent to 
the Ministry of Aircraft Industry. 

At this point, it is perhaps opportune to say a 
few words about the proposals put forward by 
the other design bureaux in the competition to 
select the new ‘shturmovik’. 

Approximately a year before the announce- 
ment of the competition, on 25th April 1968, the 
Commission on defence industry matters (VPK 
- Voyenno-promyshlennaya komissiya) - a 
standing commission of the Presidium of the 
Soviet Union's Council of Ministers — took the 
decision to start work on a jet 'shturmovik' 
developed by the Ilyushin OKB. Initially desig- 
nated IL-42, this aircraft subsequently became 
known as the IL-102. General Designer Sergey 
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V Ilyushin supported the idea of a subsonic 
'shturmovik' from the very beginning. The 
Ilyushin OKB built and flew two examples of this 
anachronistic design as a ‘private venture’. 

The IL-102 retained the layout of the IL-40, 
with low-set wings of moderate sweep, a con- 
ventional swept tail unit, two engines mounted 
in the wing roots and tandem cockpits; the aft- 
facing gunner operated a remote-controlled 
cannon barbette. The extra crewmember and 
the defensive armament increased the IL-102's 
take-off weight by 700-800kg (1,540-1,760 Ib). 
By way of compensation for this shortcoming, 
the thick twin-spar wings allowed part of the air- 
crafts weapons to be carried internally, which 
reduced drag. The design of the forward- 
retracting main gear units was revised. The 
IL-40's single large mainwheels turned through 
90° during retraction to lie flat; in contrast, the 
IL-102 had fairly small twin mainwheels stowing 
in teardrop-shaped fairings under the wings. 
This created space for additional external 
weapons carriage. The total number of hard- 
points for weapons and fuel tanks was 16. 

The IL-102 was powered by two lzotov 
(Klimov) 1-88 turbofans — a non-afterburning 
version of the RD-33 powering the MiG-29. 
Later, the engine was redesignated RD-33I (the 
‘I’ stood for Il'yushin). This engine enabled the 
maximum ordnance load to be increased to 
7,200kg (15, 8731b) and take-off weight to go 
up to 22,000kg (48,500 Ib). Since the RD-33ls 
were rather larger than the RD-9 turbojets pow- 
ering the IL-40, the structure at the wing/fuse- 
lage junction accommodating the engine bays 
had to be redesigned. 

A 30mm Gryazev/Shipunov GSh-30 twin- 
barrel cannon with a 500-round magazine was 
installed in an NU-102-1 gun turret in the tail- 
cone, traversing through up to 15*. A single- 
barrelled cannon of 45mm (1.77in) calibre was 
also proposed. Machine guns and cannons of 
12,7mm, 23mm and 30mm (.50, .90 and 1.18 
calibre) could also be carried in podded instal- 
lations under the wings. A rear gun turret 
equipped with a GSh-23 twin-barrelled cannon 
provided protection for the aircraft in the rear 
hemisphere, whilst a suite of active and passive 
countermeasures was included to protect the 
IL-102 from guided missiles and mobile anti-air- 
craft weapons. Bombs of 50 to 500kg (110- 
1,1001b) calibre could be carried on six 
underwing hardpoints and two under-fuselage 
pylons, as well as on six wing mounts within the 
wing itself, although internal carriage was lim- 
ited to 250kg (550 1b) bombs. The wing pylons 
were also intended to carry unguided and 
guided air-to-air and air-to-surface weapons. 

Despite the fact that the Ilyushin ‘shturmovik’ 
was less elegant aerodynamically, the design 
of the airframe was chosen for cheap and sim- 
ple series production. In terms of ordnance 
load the IL-102 was comparable with the Amer- 
ican A-10 Thunderbolt Il, whilst in terms of com- 
bat radius it was similar to the Su-25. The 
IL-102's operational G limit was only 5, so its 
manoeuvring performance was rather poor 


compared with the Su-25 and even the fore- 
runner, the IL-40 (the latter had a manoeuvring 
G limit of 5.45). The IL-102 prototypes did not 
have any special electronic equipment 
installed, but the designers said this could be 
fitted to the customer’s specifications. (The 
‘customer’, it will be recalled, is the rather coy 
Russian euphemism for the Soviet Air Force). 
The Ilyushin ‘shturmovik’ offered the pilot a bet- 
ter view from the cockpit than the Su-25; like the 
latter, it was equipped with the standard 
Zvezda K-36 ejection seats. 

Coded ‘10102’, the first prototype IL-102 flew 
for the first time on 25th September 1982, with 
Ilyushin OKB test pilot Stanislav G Bliznyuk at 
the controls, and a total of 248 hours 35 min- 
utes of flight tests was amassed in 367 flights 
between that date and 29th December 1987. 
The aircraft's maximum speed was limited to 
Mach 0.82, whereas the IL-40 had a Mach 0.9 
limit. As already mentioned, the IL-102 was 
slightly inferior to the Su-25 in terms of 
manoeuvrability but more agile than the IL-40, 
in spite of the latter’s higher G limit, thanks to 
the more effective airbrakes. On the IL-40 it 
took one minute to decelerate the aircraft from 
maximum speed to half that figure, whilst for 
the IL-102 this only required 45 seconds. The 
minimum turn radius of the IL-102 did not 
exceed 400m (1,310ft). 

An extremely persuasive factor in favour of 
the Su-25, when compared with the IL-102, was 
the absence of a rear gunner (whose function, 
as demonstrated by the Sukhoi team, could be 
performed successfully by the pilot himself). 
Dispensing with a rear gunner and the tail bar- 
bette saved a lot of weight and increased the 
effectiveness of fire. The overall performance of 
the IL-102 was only marginally inferior to that of 
the Su-25, but the aircraft was heavier than the 
Sukhoi design, although exceeding the latter in 
terms of combat payload. However, the main 
factor leading to its rejection in the competition 
for a new ‘shturmovik’ was the IL-102's inferior 
manoeuvrability (in spite of its greater 
thrust/weight ratio) and survivability. By the 
time the IL-102 had made its first flight, the 
Su-25 had successfully received its baptism of 
fire in Afghanistan and had entered series pro- 
duction. For the IL-102, the history of its prede- 
cessor was repeated and in spite of its good 
overall performance, the aircraft was not what 
the Soviet Air Force wanted. 

The Mikoyan team, too, developed several 
variations on the LSSh theme. These were 
mostly variants of the MiG-21 modified to 
match the specific criteria of the operational 
requirements for the new aircraft. The simplest 
variant, with the codename ‘izdeliye 7-23’, was 
a modification of the MiG-21PFM Fishbed-F 
with added wing leading-edge root extensions 
(LERXes) intended to improve the aircraft's 
low-speed manoeuvring performance. Under 
each wing there were three weapons pylons for 
the carriage of bombs or rockets and the cen- 
treline pylon was retained for the carriage of a 
supplementary fuel tank. A second variant, 


known as 'izdeliye 27Sh', was a hybrid of the 
MiG-21 and the 'swing-wing' MiG-23B Flogger- 
F/H fighter-bomber, with fixed swept wings. a 
tapered drooped nose and lateral air intakes. 
This aircraft also had three weapons pylons 
under each wing. However, the most advanced 
of the Mikoyan proposals was the ‘izdeliye 27 
ll’, better known as the MiG-21LSh - effectively 
a cross-breed between the MiG-211 ‘Analog’ 
technology demonstrator (built to test the ogi- 
val-wing/tailless delta layout and wing airfoil of 
the Tupolev Tu-144 Charger supersonic trans- 
port) and the MiG-23B. The MiG-21LSh was 
therefore of tailless delta configuration, com- 
bining the ogival wings of the MiG-211 with the 
‘duck-bill’ forward fuselage and fixed-area lat- 
eral intakes of the MiG-23B. The adoption of the 
large ogival wings enabled the designers to 
offer a greater number of underwing hardpoints 
for weapons carriage. 

The Yakovlev OKB had developed its own 
Yak-LSh light ‘shturmovik’, details of which are, 
surprisingly, still classified, although from infor- 
mation published in the open press this 
appears to have been based on a highly modi- 
fied version of the Yak-28 Brewer light super- 
sonic tactical bomber. However, following its 
elimination from the PD project stage of the 
competition, all further work on this particular 
design was terminated. 

Itis also worth noting that development work 
on an advanced light battlefield support aircraft 
was conducted not only by these aircraft 
design bureaux but also by a number of lead- 
ing Soviet scientific research institutes. Thus, 
for example, in 1967-68, a major study was 
undertaken by the State Research Institute for 
Aviation Systems (GosNIIAS — Gosoodarstven- 
nyy naoochno-issledovate/'skiy institoot aviat- 
sionnykh sistem) in Zhukovskiy, to determine 
the overall appearance and shape of an 
advanced tactical ‘shturmovik’. A number of 
senior figures in the institute, including B P 
Toporov, G K Kolosov, G A Ryabik and O S 
Korotin, took part in this study. This work also 
involved the active participation of many of the 
institute's other specialists, particularly of those 
whose ‘bread and butter’ was combat surviv- 
ability of aircraft - namely S | Bazazyants and A 
F Bookshin. This study substantiated the need 
to create a new 'shturmovik' and, accordingly, 
the main parameters for the aircrafts design 
and manufacture were set out. 

In this particular period, when the top eche- 
lon of the Soviet Air Force was completely 
focused on creating a fleet of exclusively super- 
sonic fighter-bombers, the result of the 
research conducted by GosNIIAS was, to some 
extent, sensational. It was met with disbelief by 
the military, and attempts to turn it into practical 
reality ran into serious opposition from the Air 
Force. This opposition was so strong that the 
line of development for any subsonic 'shtur- 
movik' would have been nipped in the bud, 
were it not for the firm stand taken by the lead- 
ers of GosNIIAS. The latter, actively supported 
by Pavel Sukhoi and Sergey Ilyushin, had 


expressed their agreement with the conclu- 
sions of the institute’s researchers and had 
stated their position in letters to the appropriate 
organs of State. The overwhelming conclusion 
was that there clearly was a need for a subsonic 
CAS aircraft for the Soviet Air Force after all. 

So, in June 1969, three months after the 
announcement of the competition, all four PD 
projects submitted by the competing design 
teams were subjected to close scrutiny by 
MAP's Scientific & Technical Council. In the 
end, preference was given to the designs sub- 
mitted by Sukhoi and Mikoyan, who were both 
asked to continue work on their projects and 
build prototypes of their 'shturmovik' designs. 
For a number of reasons, the Mikoyan Design 
Bureau abandoned its participation in the com- 
petition, but development of the Sukhoi design 
was continued. Work on the IL-42 also contin- 
ued in the Ilyushin Design Bureau, which had 
decided to develop the aircraft as a private ven- 
ture and build a prototype for flight testing. 

Presented below are the main dimensional 
and performance characteristics of the winning 
contender in the PD project stage of the com- 
petition. 


Main Specifications of the Sukhoi OKB's LSSh Aircraft 


Stage 1 
Engines 2 x Tumanskiy R9-300 
Thrust, kgp (Ibst) 2 x 2,700 (2 x 5,950) 
Stage 2 
Engines 2 X TR7-117 
or 2 x AL-29 
or 2 x R53B-300 

Thrust, kgp (Ibst) 2 x 3,000 (2 x 6,610) 
Length (less Pitot tube) 12.0m (39ft 4in) 
Height on ground 3.9m (12ft 9in) 
Wingspan 9.75m (32.0ft) 
Wing area, m? (ft) 19.00 (204.50) 
Landing gear wheel track 2.4m (7ft 10in) 
Landing gear wheelbase 4.3m (14ft tin) 
Take-off weight, kg (Ib): 

normal 8,200 (18,080) 

maximum 10,570 (23,700) 
Maximum ordnance load, kg (Ib) 3,000 (6,610) 
Internal fuel load, kg (Ib) 1,900 (4,190) 
Wing loading at normal TOW, 

kg/m? (Ib/ft) 432 (88.5) 
Thrust/weight ratio at normal TOW  . 0.73 
Max speed at sea level, 

km/h (mph; kts) 1,000 (621; 540) 
Range at sea level, km (miles)* 750 (465) 
Take-off run, m (ft) 390 (1,280) 
Landing run, m (ft) 550 (1,800) 


* with a 1,200-kg (2,645-Ib) warload without drop tanks 


Towards the middle of 1970, manufacturing 
drawings had been prepared by the Sukhoi 
OKB and preparations for manufacturing the 
nose section of the first prototype T-8 had com- 
menced in Sukhoi's affiliated branch attached 
to the Novosibirsk aircraft factory (MAP plant 
No 153). However, before this, the Sukhoi OKB 


jointly with the Air Force had commenced work 
on defining the T-8's performance characteris- 
tics and drafting a specific operational require- 
ment (SOR) for the advanced development 
project (ADP) and associated documentation. 
Finding an agreement on the precise definition 
of the aircraft's maximum speed proved to be 
particularly difficult. In August 1971 the Soviet 
Air Force announced its requirement for the 
maximum speed to be increased to 1,200km/h 
(745mph) at sea level, whilst carrying four B-8 
rocket pods on the external pylons. In view of 
this radical change in the operational require- 
ments by the Soviet Air Force, Pavel O Sukhoi 
ordered that all work on the T-8 project should 
be suspended. 

The military admitted that from the viewpoint 
of detecting and destroying small ground tar- 
gets on the battlefield the optimum speed 
range was, indeed, in the subsonic region. 
Nevertheless, they still wanted a ‘shturmovik’ 
with a maximum speed at sea level of not less 
than 1,200km/h, arguing that this was essential 
in order to defeat enemy air defence systems. 
At this particular time, and largely in response 
to the abovementioned high-speed perfor- 
mance requirement, the Sukhoi Design Bureau 
had started development work on a highly 
modified variant of the Su-15 Flagon (T-58) 
interceptor to fulfil the amended requirement. 
This work was undertaken on the instructions 
of Deputy Chief Designer Yevgeniy A lvanov. 
The assault version of the Su-15 was given the 
designation Su-15Sh, or T-58Sh (shturmovik); 
its delta wings were replaced by swept (to be 
precise, trapezoidal) ones of greater span and 
the shape of the forward fuselage up to frame 
10 was altered, a drooped 'solid' nose replac- 
ing the interceptor's ogival radome. The cock- 
pit and engine bays were to be protected by 
armour plating and the fuel tanks were also to 
be protected, whilst the original aircraft's sys- 
tems and equipment would have been com- 
pletely changed, along with the flight control 
and weapons systems. The maximum take-off 
weight of the Su-15Sh was estimated at 
17,500kg (38,580lb) with a combat load of 
4,000kg (8,8201b), whilst its internal fuel load 
was to be 4,500kg (9,9201b). The projected 
maximum speed at sea level was 1,250km/h 
(776mph) and range at sea level, without auxil- 
iary tanks and with a normal payload of 2,000kg 
(4,409 Ib), was calculated as 600km (372 miles). 

At the same time, Sukhoi designers, who dis- 
agreed with the supersonic ‘shturmovik’ con- 
cept, tried to convince the military that an 
aircraft operating 30-50km (16-27nm) behind 
the frontlines would not penetrate enemy air 
defences but would actually remain within their 
‘killing zone’ throughout the attack. They there- 
fore recommended that the maximum speed of 
the aircraft should be limited to 850km/h 
(527mph), or Mach 0.7 at sea level, thereby 
avoiding the unpleasant phenomenon of shock 
stall. Eventually, the maximum speed at sea 
level recorded in the SOR was 1,000km/h 
(621mph) or Mach 0.82. On the whole, how- 


Sukhoi Su-25 11 


ever, the task for the new ‘shturmovik’ was 
agreed with the ‘customer’ (the Soviet Air 
Force) very quickly. This was largely due to the 
influence of Zelik A Yoffe, head of the Sukhoi 
OKB's section dealing with survivability matters, 
who used his old service connections with the 
Soviet Air Force to expedite the matter. In three 
days he was able to obtain agreement with the 
military over the tactical operational require- 
ments drawn up by the Sukhoi OKB. It is of inter- 
est to note that before joining the Sukhoi OKB, 
Lieutenant-General Yoffe had beenhead of one 
of the Soviet Air Force’s research institutes and 
was initially opposed to the T-8 project. 

At the end of November 1971, the Sukhoi 
Design Bureau received updated operational 
requirements for the aircraft from the Soviet Air 
Force, the aircraft now also being referred to as 
the LVSSh (lyohkiy voyskovoy samolyot-shtur- 
movik — light army support strike aircraft). 
These requirements were confirmed by the 
Deputy Commander-in-Chief of the Soviet Air 
Force M N Mishuk and agreed by Soviet Army 
HQ. According to the new requirements, the 
maximum combat load had risen to 4,000kg 
(8,820 Ib). The air force required that a new tar- 
geting and sighting system be installed on the 
aircraft, which led to a slight increase in weight, 
although this did not affect the required perfor- 
mance. 

Work on the aircraft was only re-started in the 
Sukhoi OKB at the beginning of 1972, when 
Chief Designer Pavel Sukhoi himself confirmed 
its overall appearance and signed the order 
authorising the start of design definition. 
Mikhail P Simonov was designated as project 
leader and the design team had to re-draft all of 
the previously issued documentation. The 
broad aerodynamic concept of the aircraft was 
retained, but the overall contours of the ‘shtur- 
movik' and layout of systems and equipment 
were changed completely. The normal take-off 
weight of the LVSSh T-8 had increased to 
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10,530kg (23,2101b), which in turn led to an 
increase in the overall dimensions of the air- 
craft. Fuselage length was increased from 
12.54m (41ft 1%in) to 13.7m (44ft 11%in), whilst 
the wing area went up to 28.2m* (303.55ft*), 
albeit the wings retained the original shape and 
aspect ratio. 

In order to meet the defined speed, manoeu- 
vrability and take-off and landing performance 
requirements set by the Soviet Air Force, a total 
of 144 different wing variants were examined. A 
high wing loading was selected in order to 
achieve the required figure of 1,000km/h 
(621mph) and permit reasonably comfortable 
flight in turbulent conditions at low level. 
Research was carried out to select the best 
combination of high-lift devices on the leading 
and trailing edges of the wings in order to pro- 
vide good field performance. These studies 
showed that the most effective type of high-lift 
devices was a combination of full-span leading- 
edge slats and area-increasing double-slotted 
trailing-edge flaps. An intermediate setting for 
the slats and flaps was incorporated, in order to 
improve turning performance whilst carrying 
out complex combat manoeuvring. This setting 
could be used at speeds up to 700km/h 
(434mph). The number of hardpoints under 
each wing was increased from three to five. 

A radically new method of increasing the 
engines’ combat survivability was the use of a 
common accessory gearbox for the two 
engines. All electric and hydraulic power-gen- 
erating sources were driven off a common 
gearbox located in the space between the 
engines. The gearbox was protected by armour 
plating and the armoured walls of the service 
tank. (Later, this idea found use on the MiG-29 
Fulcrum fighter.) Another feature of the set of 
Survivability-enhancing measures adopted 
was the use of explosion-suppression 
polyurethane foam filling in the fuel tanks, 
instead of the more commonly used inert gas 


Almost there: By 1972 the T-8 project had been 
reworked and the programme designation 
changed to LVSSh. The LVSSh full-scale mock- 
up (again coded ‘81 Yellow’) had a much more 
‘muscular’ appearance; note the aft-retracting 
nose gear and the large vertical main gear 
doors. The aircraft carries six FAB-250 bombs 
(four of them on tandem pylons), four S-25-OF 
heavy unguided rockets and two AAMs. 
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pressurisation method. This was deemed to be 
more reliable. In the first stage of flight testing, 
as decided earlier, it was anticipated that two 
R9-300 engines would be used, despite the fact 
that they were thirstier and offered less thrust. 
In the second phase of testing the use of either 
the Izotov TR7-117 or the Tumanskiy R53B-300 
was envisaged. 

Two full-scale mock-ups of the LVSSh were 
built, in two different equipment configurations; 
one fully equipped and one with a simplified 
equipment fit. A so-called mock-up review 
commission studied the mock-up itself and the 
preliminary design documentation of the ‘light 
army support shturmovik’ between 12th Sep- 
tember and 15th September 1972, the aircraft 
by this time having been given the service des- 
ignation Su-25. The commission deemed that 
all of the Soviet Air Force’s operational require- 
ments, in terms of performance using either the 
TR7-117 or R53B-300 non-afterburning turbo- 
fans, had been achieved. (A mock-up review 
commission was/is convened routinely to 
examine any new military aircraft project in the 
Soviet Union/Russia and is made up of repre- 
sentatives of the Defence Ministry, the Air Force 
and the aircraft industry.) From August of the 
same year, Oleg Samoylovich assumed 
responsibility as Chief Designer of the T-8 
project. On 25th December 1972, Yuriy 
lvashechkin was appointed Leading Designer 
in charge of the aircraft; later (on 6th October 
1974) he became project manager for the T-8. 


Chapter Two 


Prototypes and Experimental Aircraft 


T8-1 (T8-1D) and T8-2 (T8-2D) Prototypes 
In January 1972 work commenced on the 
design of the T-8 (LVSSh) as the OKB starting 
issuing the documentation for the construction 
of the first two flying prototypes, the T8-1 and 
T8-2, plus an additional airframe, 18-0, for sta- 
tic fatigue testing. Pavel Sukhoi took this deci- 
sion on his own, without the usual formal 
directive of the Soviet Communist Party Central 
Committee and the Council of Ministers, and 
even without an appropriate order from MAP. 
Such a decision was extremely bold, since 
without the customary instructions from the 
highest authority no prototype aircraft could be 
built in the Soviet Union at that time. Prepara- 
tion of the design documentation took all of 
1973 and continued into 1974. Throughout 
1973, work on the new assault aircraft was con- 
ducted unofficially in the Sukhoi OKB; hence 
the firm experienced great difficulties with fund- 
ing the project. An example of this was when 
the manufacturing drawings of the first two pro- 
totypes were produced, steel plates were used 
to simulate the weight and dimensional char- 
acteristics of the cockpit armour because more 
appropriate materials were unavailable. 

The T8-1 was the first airframe to be assem- 
bled, completion of which, in the Soviet tradi- 
tion of the day, was made just before one of the 
major national holidays — specifically, the 1974 
Victory Day celebrations (in the Soviet Union 
and modern Russia, VE-Day is celebrated on 
9th May). Shortly before this, during one of his 
visits to the Sukhoi OKB, the Minister of Aircraft 
Industry, Pyotr Dement' yev saw the completed 


The first prototype of the T-8 attack aircraft (the 
T8-1) at the Sukhoi OKB’s flight test facility in 
Zhukovskiy. Note the boundary layer fences on 
the wings, the nose gear unit offset to port and 
the revised main gear door design of the actual 
aircraft as compared to the LVSSh mock-up. 
Sukhoi Design Bureau 


This view of ‘81 Yellow’ illustrates the short 
vertical tail of the first prototype and the small 
air intakes of the R9-300 engines fitted initially, 
as well as the aircraft's nose-high-attitude. It 
was in this guise that the T-8 made its first flight 
on 22nd February 1975. Sukhoi Design Bureau 


The T8-1 featured a bulky VPU-22 cannon 
installation with a depressible 
Gryazev/Shipoonov GSh-23L cannon; this was 
the reason why the nose gear was offset to port. 
Note the twin air data booms on the nose. The 
large bulge of the VPU-22 is clearly visible on 
the starboard side of the lower forward 

fuselage. Sukhoi Design Bureau 


airframe of the new aircraft in the assembly 
shop and gave his approval for the preparation 
of a joint resolution calling for the construction 
of the 'shturmovik' prototypes. The joint resolu- 
tion involved the MAP, the Ministry of Defence 
Industry (MOP - Ministerstvo oboronnoy 
promyshlennosti), the Ministry of Electronics 
Industry (MRP - Ministerstvo rahdioelektron- 


noy promyshlennosti) and the Soviet Air Force. 
This cleared the way, in the absence of a spe- 
cial decree from the Communist Party and the 
Council of Ministers, for Sukhoi to receive all 
necessary components from relevant suppliers 
to build the first two prototypes. 

The so-called ‘decision of the four ministers’ 
was taken in May 1974 and determined the ulti- 
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mate fate of the aircraft, sealed on 6th May 1974 
by the issue of an MAP order for the assembly 
of two prototypes of the T-8. Wearing the 
appropriate tactical code ‘81 Yellow’, reflecting 
its in-house designation T8-1, the first flying 
prototype was completed in Novosibirsk in late 
October 1974 (an event obviously timed to the 
7th November national holiday — the anniver- 
sary of the October Revolution). This was fol- 
lowed by airframe vibration tests and 
adjustments to the engines and fuel system in 
the design bureau's facilities. Then, on the 
night of 23rd/24th November 1974, the aircraft 
was transported to the Sukhoi OKB's flight test 
facility at Zhukovskiy airfield near Moscow to be 
prepared for its maiden flight. The Sukhoi 
OKB's chief test pilot, Hero of the Soviet Union 
Vladimir S Il'yushin (the son of the famous air- 
craft designer) was appointed the T-8's project 
test pilot for the manufacturer's flight tests, with 
V P Vasil'yev as the project flight test engineer. 

(Note: Unlike Western military aircraft, which 
have serials allowing positive identification, 
since 1955 Soviet/CIS military aircraft usually 
have two-digit tactical codes which, as a rule, 
are simply the aircraft's number in the unit oper- 
ating it, making positive identification impossi- 
ble. Three- or four-digit tactical codes are rare 
and are usually worn by development aircraft 
only. On military transport aircraft, however, 
three-digit codes are usually the last three of 
the former civil registration; many Soviet/Russ- 
ian Air Force transports were, and still are, 
quasi-civilian.) 

The first prototype was characterised by a 
short vertical tail with a wide tip chord and a 
one-piece rudder. Another peculiarity was the 
fact that the wings had conventional wingtip 
fairings and two boundary layer fences on each 
side. All of this was to change subsequently. 

The jigs vacated by the T8-1 were immedi- 
ately occupied by the first components of the 
T8-0, or so-called ‘zero prototype’ - the static 
test article. The airframe of the T8-0 was com- 
pleted on 12th September 1974 and fatigue 
testing of the structure commenced from the 
middle of that month. The full cycle of static 
tests was only completed in January 1976, 
although preliminary results had been 
obtained by the end of 1974, which gave 
Sukhoi sufficient data to plan for the start of 
flight tests. Preparation of the T8-1 for the com- 
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mencement of the flight test programme con- 
tinued from the end of November to the end of 
December 1974 and included the installation of 
parametric monitoring/recording equipment 
and the completion of ground checks of all on- 
board systems, plus extensive engine runs. 
However, the first test flight was not achieved 
by the end of the year, as originally hoped for 
by the firm’s senior designers and engineers, 
permission to do so only being granted on 9th 
January 1975. In defiance of superstition it was 
then planned to carry out the first flight on 13th 
January, this being preceded on 11th January 
by the customary high-speed runs down the 
main runway, raising only the nosewheel off the 
ground. After the high-speed taxi run, Vladimir 
Ilyushin reported the smell of smoke in the 
cockpit, although a full examination of the 
cockpit and a check of all systems revealed 
nothing untoward. V P Vasil'yev, the project 
flight test engineer, decided to conduct further 
engine runs, revving the engines up to the full 
take-off power setting. . 

The reason for the appearance of smoke in 
the cockpit only became apparent on 13th Jan- 
uary, the day designated for T8-1's maiden 
flight, and in circumstances that could easily 
have had tragic consequences. The OKB's 
Deputy Chief Designer Yevgeniy | Ivanov was 
being pressed to achieve the first flight without 
further delays and there had been no time to 
establish the reason for smoke in the cockpit 
before that date. Chief Test Pilot Il'yushin also 
wanted to carry out the first short flight as 
quickly as possible, and at the regular planning 
meeting arranged for that day Vasil'yev agreed 
to the flight taking place, but only on condition 
that the engines should be run at full power 
again before take-off. During one of these test 
runs, the starboard engine tossed a turbine 
blade which penetrated the engine casing and 
the lower starboard nacelle, causing a fire in the 
engine bay. The technicians quickly managed 
to extinguish the fire and the aircraft itself suf- 
fered almost no further damage. The reason for 
the appearance of smoke in the cockpit on the 
first high-speed run had been reliably estab- 
lished, comparatively safely, on the ground. 

The T8-1 was taken back to the Sukhoi 
hangar for repairs, while the defective engine 
was sent back to the factory in Ufa for investi- 
gating the blade failure. The specialists at the 


‘Soyuz’ engine design bureau in Ufa quickly 
established the cause of the problem, which 
required design changes to correct a design 
flaw. When the afterburner had been deleted 
from the original RD-9B engine, the rear support 
of the turbine shaft had to be designed anew 
and proved faulty, causing vibration. It was this 
that had caused some seepage of oil from the 
engine during ground runs and hence the tell- 
tale smoke that warned of the impending failure. 

In mid-February two modified R9-300 
engines were delivered to Sukhoi's experimen- 
tal plant in Moscow, and on 21st February 
Vladimir Ilyushin carried out another high- 
speed taxi check in the T8-1. The postponed 
maiden flight was now set for Saturday, 22nd 
February 1975 and the aircraft was prepared 
painstakingly before finally taxying out from 
Sukhoi's flight test facilities at Zhukovskiy on 
that day. This time everything went swim- 
mingly, Il'yushin performing the T-8's first flight 
in the presence of the Deputy C-in-C of the 
Soviet Air Force, Marshal Aleksandr Niko- 
layevich Yefimov, himself a noted wartime IL-2 
'shturmovik' pilot with 222 combat missions in 
his logbook. Ahead now lay several years of 
tests and modifications before the T-8 would be 
transformed into the now familiar Su-25 and 
gain the NATO reporting name Frogfoot. 

The first stage of flight-testing was carried 
out with '81 Yellow' from February to November 
1975, during which its basic performance was 
evaluated, its handling checked and engine 
performance monitored when launching or fir- 
ing various categories of weapons. This stage 
of testing was mainly conducted by Vladimir 
Ilyushin. The wing airfoil adopted (modified 
TsAGI SR-16) and the high-lift devices com- 
prising full-span LE slats and area-increasing 
double-slotted flaps provided the aircraft with 
an excellent lift/drag ratio and a high maximum 
speed, plus good manoeuvrability, field perfor- 
mance and spin characteristics. The designed- 
in combat survivability features were calculated 
to protect the pilot and major systems compo- 
nents from hits by AAA shells of up to 20mm 
(0.78in) calibre. The T8-1 was also fitted with 
the navigation/attack suite of the Su-17M2 Fit- 
ter-D, adapted for the new 'shturmovik' and 
enabling it to use a wide range of guided and 
unguided air-to-ground weapons. 

The prototype's cannon armament con- 
sisted of the VPU-22 built-in cannon installation 
(vstroyennaya X pushechnaya  oostanovka) 
based on the SPPU-22-01 cannon pod 
(syomnaya podvizhnaya pushechnaya oost- 
anovka — detachable flexible cannon installa- 
tion), featuring a 23mm (.90 calibre) Gryazev/ 
Shipunov GSh-2-23 twin-barrel cannon that 
could be deflected 23° down. The idea was to 
bring the cannon to bear on ground targets in 
level flight. The VPU-22 was buried in the for- 


Seen from a chase aircraft, the T8-1 is caught by 
the camera just as the landing gear begins to 
extend. Note that the T-8 had a one-piece rudder 
at this stage. Sukhoi Design Bureau 


ward fuselage underside, offset to starboard; 
this bulky installation required the nose gear 
unit to be offset to port by 50mm (1.97in). The 
maximum combat payload carried on ten hard- 
points was 5,000kg (11,020 1b), although later 
in the trials programme this was reduced to 
4,000kg (8,8201b). The take-off weight of the 
T8-1 was 12,200kg (26,900 Ib), which consider- 
ably exceeded the 10,000-kg (22,050-Ib) 
weight of the original specification. As a conse- 
quence, the aircrafts maximum permitted G 
load was limited to 6.5, whereas the original 
SOR called for a figure not less than 8. 

At the initiative of Deputy General Designer 
Yevgeniy Ivanov, the factory trials of the new 
'shturmovik' led smoothly and seamlessly into 
joint trials with the ‘customer’ (the Soviet Air 
Force). Marshal Aleksandr N Yefimov chaired 
the commission of representatives of the Soviet 
Air Force, whilst Lt Col A | Marchenko headed 
the test team composed of specialists from the 
Red Banner State Research Institute of the 
Soviet Air Force (GNIKI VVS — Gosoodarstven- 
nyy naoochno-issledovatel'skiy krasnoznamy- 
onnyy institoot Voyenno-vozdooshnykh seel) 
in Akhtoobinsk in the Astrakhan' Region, south- 
ern Russia. Flights were conducted out of 
Zhukovskiy from February to the end of June 
1975 with the objective of determining the T8- 
1's maximum speed, fuel consumption rates at 
various power settings and in various flight 
modes, with varying weapons loads and with 
underwing fuel tanks. Particular attention was 
paid to the aircrafts stability and handling, 
since the T8-1 incorporated unassisted flight 
controls, used for the first time on a modern jet 
aircraft after years of reliance on hydraulic actu- 
ators and the like on high-speed swept-wing 
designs. As anticipated, the absence of 
hydraulic actuators in the control circuits led to 
an increase in stick forces in the lateral and lon- 
gitudinal axes. Large control forces, particularly 
when banking, and ineffective aileron response 
(noted by Vladimir Ilyushin on the first few 
flights) forced the designers to modify the wing 
design substantially. This involved increasing 
the aspect ratio, changing the shape of the 
ailerons and installing spring servo tabs in the 
longitudinal and lateral control axes. 

At the first stage of flight tests it was decided 
to dispense with the planned use of tandem 
weapons pylons, so eight ordinary pylons were 
eventually mounted under the wings for the car- 
riage of various types of weapons and auxiliary 
fuel tanks. The T8-1 prototype was flown to the 
GNIKI VVS facility at Vladimirovka airbase in 
Akhtoobinsk to carry out a series of weapons- 
related flight trials from the beginning of July to 
the end of August 1975, involving air-to-ground 
gunnery and rocketry. These included firing the 
built-in VPU-22 cannon and podded SPPU-22- 
01 systems. Engine performance while firing dif- 
ferent types of weapons was closely monitored 
and also included salvo launches of 57mm 
(2.24in) S-5 folding-fin aircraft rockets, 80mm 
(3.15in) S-8 FFARs, 240mm (9.44in) S-24 heavy 
unguided rockets and 340mm (13.38in) S-25 


heavy unguided rockets. The tests established 
that it was possible to launch all of the abovesaid 
unguided rockets in salvos, with the exception 
of the larger-calibre S-25. Simultaneous launch- 
ing of several S-25s could, under certain cir- 
cumstances, cause the aircrafts engines to 
flame out. Nevertheless, modifications incorpo- 
rated later did make it possible to launch S-25 
rockets in this manner. A salvo launch of S-5 
FFARs from all eight UB-32 pods (ooniver- 
sahl'nyy blok — versatile [rocket] pod) at the 
same time produced a dramatic effect. During 
one such test firing the smoke and flames from 
the 256 rockets literally 'engulfed' the aircraft; 
this led GNIKI VVS test pilot Oleg G Tsoi, who 
flew chase in a MiG-21U Mongo! advanced 
trainer, to think that the T-8 had exploded in 
mid-air. 

Another problem, which was also resolved 
successfully, was engine surge caused by fir- 
ing the VPU-22 cannon. The solution was to 
modify the blast deflectors on the barrels of the 
GSh-2-23 cannon in order to reduce the recoil 
force. Due to the fact that the aircraft's sighting 
system was not up to the planned operational 
standard for military service, guided weapons 
were not used in this stage of the trials. 

At the beginning of September 1975 the T8- 
1 was ferried back to Sukhoi's flight test facility 
at Zhukovskiy and the first stage of the joint tri- 
als programme was completed by the end of 
November. Overall, it had been possible to 
confirm the anticipated performance character- 
istics of the T8-1, with the exception of range 
and a somewhat longer-than-calculated take- 
off run from dirt runways. Other deficiencies 
noted were the lack of airbrakes and a greater- 
than-anticipated mission preparation time. The 
concluding document issued by the joint trials 
commission stated that 'the Su-25 possesses 
broad capabilities in carrying out operations 
against ground and air targets in the enemy's 
tactical and theatre-tactical operating areas as 
a result of its flexibility of use, combined with 
simplicity of operation'. It was also stated that 
the aircraft is simple to fly and well within the 
competence of graduates of the Soviet Air 
Force's flying schools'. The commission also 
recommended improvements to the combat 
capabilities of the new 'shturmovik by 
installing engines having a lower specific fuel 
consumption and a power rating in the 3,500- 
4,000kgp (7,720-8,820lbst) category. After 
completion of the first stage of flight testing, it 
was decided in December 1975 to conduct a 
short test programme with the T8-1 involving 
operations from the packed earth runways at 
Tret'yakovo airfield in Lookhovitsy, Moscow 
Region. This was originally the test facility of the 
MMZ No30 'Znamya Trooda' aircraft factory 
(Moskovskiy mashinostroitel'nyy zavod - 
Moscow Machinery Plant No30 ‘Banner of 
Labour’), later becoming the factory airfield of 
the Lookhovitsy Machinery Plant (LMZ - 
Lookhovitskiy mashinostroite/'nyy zavod). This 
programme actually commenced in January 
1976 and the aircraft was flown by A N Isakov, 


one of the Sukhoi Design Bureau test pilots. 

The search fcr the optimum location and 
shape of the airbrakes turned out to be a rather 
lengthy process. When selecting the aircraft's 
aerodynamic layout, the OKB studied eight 
alternative locations for the airbrakes; the best 
option was to place them in the rear sections 
of special wing-tip fairings. The airbrakes 
selected for the T8-1 had an overall area of 
1.2m* (12.92ft?) and were formed by the hori- 
zontally split rear sections of the wingtip fair- 
ings opening symmetrically into the slipstream; 
for obvious reasons the design earned the nick- 
name  shchitki-krokodily (‘crocodile jaws’ 
flaps). They were to be used both during 
manoeuvring throughout the flight envelope 
and for landing. The efficiency of the layout was 
later improved by around 6096 by adding auxil- 
iary surfaces of 0.6m* (6.45ft*) overall area, con- 
nected to the main airbrake surfaces by a 
mechanical linkage; the combined surface 
area and effectiveness of the brakes permitting 
steep dives at speeds less than 700km/h 
(434mph) without acceleration in the dive. The 
use of the particular layout for the airbrakes and 
their location at the wingtips increased the wing 
aspect ratio, the wings' lift characteristics and 
the lift/drag ratio of the aircraft itself. 

In early February 1976 the T8-1 prototype was 
modified to take the wingtip-mounted airbrakes 
in slightly enlarged fairings; concurrently it was 
decided to drop the idea of installing them on 
the engine nacelles, an arrangement tested on 
the T8-2. It was also decided to study the possi- 
bility of deploying the brakes asymmetrically to 
act as side force control surfaces, in order to 
allow the aircraft to be displaced laterally without 
changing its heading. As a result of additional 
flight tests, the effectiveness of the new air- 
brakes was acknowledged to be perfectly satis- 
factory and they were recommended for 
installation on production Su-25s. In February 
and March 1976, flight trials were carried out 
with T8-1 to determine its performance with aux- 
iliary fuel tanks of different shapes, including 
those of teardrop configuration. The objective of 
this was to establish whether they would avoid 
the strong sideways displacement ahead of the 
aircraft's aerodynamic centre of pressure, which 
had been observed when using the standard 
PTB-800 tanks. The aircraft was fitted with a yaw 
damper to improve longitudinal control, which 
involved a slight change to the design of the rud- 
der. The latter was split into two sections, the 
area used for actual directional control being 
reduced from 0.99m* to 0.792m* (from 10.66 to 
8.52ft?). The upper section with an area of 
0.189m* (2.03ft?) — around 30% of the original 
rudder area — was then used as a yaw damper 
driven by an RM-130 motor installed in the base 
of the fin. The effectiveness of the cropped rud- 
der turned out to be adequate to counteract the 
yawing moment caused by the loss of one of the 
engines. In the same year, the T8-1 was also 
involved in tests designed to eliminate vibrations 
in the longitudinal control circuit in certain flight 
modes, the shape of the tailplane leading edge 
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was modified and trials were carried out with 
SPPU-22 cannon pods fitted back-to-front, firing 
aft to protect the aircraft from stern attacks. 

Towards the end of 1975, the second proto- 
type, the T8-2, which was coded ‘82 Blue’, was 
assembled and ready for flight tests. This air- 
craft incorporated a number of minor design 
changes. The wing aspect ratio was increased 
from 5 to 6.2, the design of the ailerons and 
flaps was revised to improve roll control, the 
inboard wing fences were made longer and 
taller, and simple hinged airbrakes were 
mounted on the sides of the engine nacelles, 
their presence being revealed by small bulges 
over the actuating rams. A built-in telescopic 
boarding ladder and folding step were 
mounted on the port side of the cockpit, reduc- 
ing the need for ground support equipment; 
the design of the hinged portion of the cockpit 
canopy was changed and the lightened Zvezda 
K-36L ejection seat was installed. 

Assembly of T8-2 had actually been com- 
pleted in September 1975, but because of the 
need to refine some of the systems and then 
take part in a ground display for leading figures 
of the Ministry of Defence at Sukhoi’s produc- 
tion facility, the aircraft was not transferred 
to Zhukovskiy until the end of December. 
Sukhoi's CTP Vladimir S Ilyushin once again 
had the honour of taking the second prototype 
of the new ‘shturmovik’ into the air, making its 
maiden flight on 26th December 1975. A M 
Sholosh was the project engineer for the T8-2's 
test programme. 

An additional programme of flight tests was 
carried out by T8-2 in the first half of 1976, 
which included: 

- assessment of the wings' structural strength; 

- evaluation of the changes incorporated in the 
longitudinal control circuit; 

- tests of various types of leading edge for the 
ailerons; 

evaluation of the airbrakes mounted on the 

engine nacelles. 


As a result of these trials, the optimum shape of 
the aileron leading edges was established, 
along with the axial compensation required for 
these structures, whilst the engine nacelle loca- 
tion for the airbrakes was considered to be inef- 
fective. In April 1976 the T8-2 was ferried to 
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Akhtoobinsk to conduct a short programme to 
evaluate weapons effectiveness. 

By the end of 1975, it had already become 
clear to the Sukhoi OKB leaders and the MAP 
top brass that further work on the new 'shtur- 
movik' at Sukhoi's experimental factory would 
soon become virtually impossible. The main 
reason for this was that a more important pro- 
gramme was getting under way, with greater 
priority over the subsonic 'shturmovik' - namely 
the T-10 project that was to mature into the now 
world-renowned Su-27 Flanker. It was neces- 
sary, therefore, to find another production base 
where modifications could be incorporated on 
the two prototype T-8s and preparation for 
series production could be set in motion. Back 
in 1969, the first studies for the new 'shturmovik' 
and its possible future manufacturing require- 
ments had been passed on to the Novosibirsk 
aircraft plant, but this facility was now very busy 
with the massive production programme involv- 
ing the Su-24 swing-wing tactical bomber. 
Sukhoi had also conducted talks with the lead- 
ership of the Smolensk State Aircraft Factory 
(MAP plant No475), Russia's oldest aircraft 
manufacturing factory, but to no avail. Unex- 
pected offers to build the aircraft then suddenly 
emerged from the least likely quarter. 

The creation of a new light assault aircraft in 
the USSR had not gone unnoticed by Russia's 
allies in the 'socialist brotherhood' of Eastern 
Europe. A little earlier, Romania had itself 
offered to design and develop a ‘shturmovik’ 
for the Warsaw Pact partner countries. Then, 
the wish to participate in such a project was inti- 
mated by Poland, whose aircraft manufactur- 
ing plants at that time were not particularly 
overburdened with work. In these particular cir- 
cumstances, the Soviet Union was forced to 
make an official declaration that it was already 
working on the creation of such an aircraft, 
whose existence had already been discussed 
by representatives of the Soviet General Staff 
during regular meetings of Warsaw Pact mem- 
bers. At the beginning of 1976, the Polish gov- 
ernment suggested that it would set up 
production of the new aircraft under the desig- 
nation Su-25L (litsenzionny — licence-built) at 
the Polskie Zaktady Lotnicze (PZL) plant at 
Mielec. The engine for the new aircraft was to 
be a non-afterburning variant of the Tumanskiy 


R13F-300 turbojet powering some versions of 
the MiG-21; it would have been built at the PZL 
Rzeszów plant. This suggestion by the Poles 
made very sound economic sense, as the 
engine was in the inventories of all the Warsaw 
Pact countries at that time. In June 1976 
Edward Gierek, the First Secretary of the Cen- 
tral Committee of the Polish United Workers 
Party, officially approached the General Secre- 
tary of the Central Committee of the Soviet 
Communist Party Leonid | Brezhnev with a 
request for the transfer of a licence to produce 
the Su-25 at Polish aircraft factories. The Polish 
aircraft industry was firmly set on establishing 
full-scale manufacture of the aircraft in the mid- 
1980s, although this did not come to fruition for 
a number of reasons - mainly political ones. 
Events then took a quite different turn. 

The Soviet government had no intention of 
passing on to its 'friends', quite so precipitately, 
the new and secret aircraft and its associated 
new technologies. On 7th June 1976, an MAP 
order was issued to the effect that production of 
the Sukhoi ‘shturmovik’ was to commence at the 
Soviet aircraft plant in Tbilisi, Georgia (MAP 
plant No31 named after Gheorgiy Dimitrov), 
which had just completed the final batch of 
MiG-21US trainers. Three days before the issue 
of the order, on 4th June, the second prototype 
was flown to the Caucasus for demonstration to 
the Tbilisi factory’s management and workforce, 
as well as to the government of the Republic of 
Georgia. On 29th June 1976 the Council of Min- 
isters and the Communist Party Central Com- 
mittee issued directive No 519-177ss ordering 
full-scale development of the Su-25 ‘shturmovik’ 
and organisation of its series production in Tbil- 
isi. So, this experience was a clear example of 
the fact that the Soviet defence industries did not 
always share production in a 'fraternal' manner 
with their so-called 'brothers-in-arms . 

Nevertheless, the Su-25 was later shown to 
the Soviet Union's socialist 'brothers'. In partic- 
ular, on 29th June 1978 the aircraft was demon- 
strated to a Polish military delegation led by the 
Polish Minister of Defence, Marshal (and future 
President) Wojciech Jaruzelski, at Kubinka air- 
base west of Moscow. It was flown by one of the 
Sukhoi OKB's best test pilots, Yevgeniy 
Solov'yov, who showed off the aircraft's excel- 
lent manoeuvrability in a display which was 
largely conducted at a height of around 50m 
(165ft). After the flight, the Polish leader pre- 
sented the Russian pilot with Poland's highest 
military aviation award — the Silver Eagle — for 
his masterful demonstration of the 'shtur- 
movik's' capabilities. 

Upon completion of Stage 1 of the joint trials, 
it became obvious that the required flight per- 


‘82 Biue’, the second prototype (T8-2), started 
life with R9-300 engines and a short tail but was 
subsequently re-engined and received wing and 
tail modifications to become the T8-2D as seen 
here. Note the three-tone camouflage and the 
small laser ranger window in the nose. The 
aircraft carries eight UB-32A FFAR pods and two 
R-13 AAMs for self-defence. Sukhoi Design Bureau 


The T8-2 in initial guise hangared at the Sukhoi 
OKB's experimental plant. Sukhoi Design Bureau 


formance could not be fully met with the R9-300 
engines, which by then were no longer in pro- 
duction anyway. This had already been noted 
in the concluding statement of the joint trials 
report. A new engine offering the required 
3,500-4,000kgp (7,720-8,820 Ibst) of thrust and 
a low specific fuel consumption (SFC) did not 
exist at that time, so in the summer of 1976 the 
MAP leaders took the decision to install a non- 
afterburning variant of the R13F-300 in the T-8 
prototypes. As noted earlier, this engine was 
already widely used in numerous versions of 
the MiG-21 Fishbed, as well as the Su-15 
Flagon interceptor. In the second half of 1976, 
the Sukhoi Design Bureau started preparing 
the documents concerning the modification of 
the first two T-8 prototypes to take the new 
engine, which was given the designation 
R95Sh (the 'Sh' indicates that the engine was 
intended for the 'shturmovik ). 

It was decided to re-engine the T8-2 first, 
because flight tests of the T8-1 were continuing 
throughout 1976 with a view to eliminating var- 
ious shortcomings that had been exposed dur- 
ing the joint trials in the previous year. The 
larger dimensions of the new engines required 
acomplete redesign of the nacelles, air intakes, 
inlet ducts and a number of ancillary engine 
systems. In the course of conversion the T8-2 
received the wingtip-mounted pods incorporat- 
ing airbrakes, as tested earlier on the T8-1 pro- 
totype; conversely, the entire complex of 
engineering modifications embodied in the T8- 
2 was to be incorporated in the first prototype. 
After the structural modifications had been 
completed and the new engines had been 
installed, the second prototype received the 
revised in-house designation T8-2D (dorab- 
otannyy - revised). The first flight of the 
upgraded aircraft took place on 7th December 
1976 at the hands of Sukhoi OKB chief test pilot 
Vladimir Il'yushin. In the closing weeks of 1976, 
the T8-1 was also delivered to the Sukhoi 
OKB's experimental facility for modification as 
T8-1D, also destined to be the pattern aircraft 
for series production. 

As already mentioned, the Communist Party 
Central Committee/Council of Ministers direc- 
tive No519-177ss issued on 29th June 1976 
defined the long-term programme for the new 
Su-25 ‘shturmovik’. According to this docu- 
ment, whose principal objective was to accel- 
erate the pace of work on the new aircraft, the 
Soviet Air Force had to deliver the operational 
requirements for the aircraft to the Sukhoi OKB 
in the first quarter of 1977. The OKB, in turn, 
was to submit the new aircraft for State accep- 
tance trials in the second quarter of 1978, with 
these having to be completed by the fourth 
quarter of 1980. A corresponding MAP order 
was issued on 20th July, in accordance with 
which the Tbilisi aircraft factory (plant No 31) 
was to build a further two prototypes (the T8-3 
and T8-4) which were, in effect, to become the 


first two series production Su-25s. The Tbilisi 
plant was therefore required to hand these air- 
craft over for State acceptance trials in the sec- 
ond quarter of 1978 and the MAP order also 
specified the end of 1980 as the deadline for 
completion of the trials. 

By this time, the engineering documentation 
for the conversion of the first prototype into the 
T8-1D had been completed, this aircraft then 
being able to serve as the pattern aircraft for 
series production. At the end of 1976 the T8-1 
was transferred for conversion to the Tbilisi 
plant No 31, which had begun gearing up for 
series production at the beginning of that year. 
In early 1977, tests of new ABVT-20 aircraft- 
specific armour based on the VT-20 high- 
strength titanium alloy (aviatsionnaya bronya 
[na osnove] vysokoprochnovo titana) had also 
been completed. A new SOR for the aircraft had 
been endorsed on 9th March 1977 and Sukhoi 
duly submitted the preliminary design docu- 
mentation of the modified aircraft to the Soviet 
Air Force. This included installation of the 
R95Sh engines, modified wings, an all-welded 
armoured cockpit 'tub', a new VPU-17 built-in 
cannon installation with a fixed 30mm (1.18 cal- 
ibre) Gryazev/Shipunov GSh-2-30 (AO-174A) 
twin-barrel cannon offset to port, and a more 
modern navigation/attack suite borrowed from 
the Su-17M3 Fitter-H. This comprised the new 
KN-23 navigation suite, an ASP-17BTs-8 com- 
puting gunsight, the Klyon-PS (Maple) laser 
rangefinder, an RV-5M radio altimeter and a 
DISS-7 Doppler ground speed/drift angle sen- 
sor system (dop/lerovskiy izmeritel’ skorosti i 
snosa). The whole ensemble made it possible 
to utilise the most up-to-date guided weapons, 
including laser-guided bombs and missiles. 

A mock-up review commission convened on 
11th-24th March, with the participation of the 
Soviet Air Force and associated institutes. At 
the same time, the Sukhoi design team fielded 
questions relating to the modified ‘shturmovik’ 
and its R95Sh engines. (The latter procedure 
was similar to that of defending a thesis in a 
Russian university). Taking due account of the 
observations of the mock-up commission, the 
full set of working documents required for 
series manufacture of the aircraft was amended 
and then passed on to the production plant. 

The conversion of the T8-1 was a somewhat 
protracted affair and, in the opinion of some key 


Sukhoi personnel, was simply not carried out at 
a pace appropriate to the type of programme 
that the aircraft represented. However, there 
were a number of sound reasons that were 
delaying the modification process. For exam- 
ple, it had been decided to equip the ailerons 
with spring-loaded servo tabs to alleviate the 
stick forces; the design of the servo tabs had 
been virtually copied directly from the Cessna 
A-37 Dragonfly light attack aircraft, an example 
of which had been captured in Vietnam in 1977 
and supplied to the Soviet Union for assess- 
ment. Because of their very narrow chord, the 
servo tabs required extremely high accuracy in 
their construction and it took some time for the 
Tbilisi factory to achieve the required level of 
manufacturing quality. Although behind sched- 
ule, the first prototype was nevertheless modi- 
fied to T8-1D configuration at the Tbilisi factory, 
differing from the original prototype in the fol- 
lowing details: 

- forthe first time, the aircraft was equipped with 
a fully armoured all-welded cockpit, constructed 
from ABVT-20 titanium armour with a maximum 
thickness of 24mm (0.94in); 

- a built-in boarding ladder was mounted on the 
port side of the cockpit; 

- anew VPU-17 built-in cannon installation was 
mounted on the port side of the fuselage nose; 

- new wings of 30.1m* (324ft*) area and with an 
aspect ratio of 6 were fitted. They differed from 
the original ones in having five-section leading- 
edge slats and not having spacers between the 
inner and outer trailing-edge flap sections, whilst 
the ailerons were also of increased area and had 
fairings over the external operating jacks; 

- the fuselage nose section was lengthened by 
210mm (8.27in); 

- the rear fuselage aft of the tailplane was 
lengthened by 240mm (9.45in); 

- new R95Sh engines were installed in new, fatter 
and longer nacelles; 

- new oval air intakes were installed, with leading 
edges sloping 7° forward in side elevation to 
improve performance at high angles of attack; 

- the airbrakes were relocated from the sides of 
the engine nacelles to flattened pods at the 
wingtips; 

- the shape and size of the wing/fuselage fairing 
was changed; 

- anew vertical tail was installed, with area 
increased to 4.65m* (50.05ft?). 
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The design, shape and dimensions, and the 
corresponding volumes of the T8-1D's fuse- 
lage-mounted fuel tanks differed from those of 
the future production Su-25. The internal fuel 
capacity of the T8-1D was 3,360 litres (739 Imp 
gals) - 300 litres (66 Imp gals) less than that of 
the production model, although the useable 
fuel capacity of the wing tanks of the T8-1D and 
the future Su-25 was identical. The T8-1D pro- 
totype differed from the Su-25 in that it 
employed gravity refuelling for each tank sepa- 
rately, whereas on production aircraft single- 
point gravity refuelling was also incorporated in 
order to improve turnaround times in opera- 
tional use. The T8-1D also lacked armour pro- 
tection for the starboard engine's oil tank, the 
foam rubber protection system for the service 
fuel tank, the explosion-suppression foam filler 
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in the fuel tanks and the fire protection system 
based on sheets of fibreglass filling the spaces 
between the walls of the fuselage fuel tanks and 
the engine air intake ducts. Moreover, the T8-1D 
lacked many of the defensive systems of the 
production aircraft, including chaff and infrared 
countermeasures (IRCM) flare dispensers. 
Later, the shape of the T8-1D's rear fuselage 
was modified to accept built-in chaff/flare dis- 
pensers and a range of modifications was incor- 
porated in virtually all the aircraft's systems. 
The wingtip-mounted airbrake pods having 
an airfoil section in the longitudinal axis and 
an oval cross-section, increased the aircraft's 
lift/drag ratio by one point. Apart from this, the 
wingtip installation turned out to be the best 
and most efficient location for the airbrakes. 
This was particularly noteworthy in view of the 
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The heavily modified first prototype, known as 
the T8-1D after conversion, lands after a test 
flight. The photo clearly shows the taller vertical 
tail with a two-section rudder and the 
redesigned nacelles with enlarged intakes 
housing R95Sh engines. Note the additional 
pitots on the fin leading edge which are part of 
the test instrumentation. Sukhoi Design Bureau 


Only the wing fences (which are absent on the 
production version) reveal that this aircraft 
streaming its twin brake parachutes is the T8- 
1D. Apart from the tail and the powerplant, it has 
been retrofitted with the VPU-17A cannon 
installation featuring a fixed GSh-30 cannon, the 
redesigned nose gear unit, the wing leading- 
edge slats and the wingtip airbrake pods of the 
production Su-25. Sukhoi Design Bureau 


fact that no provision for airbrakes of any kind 
had been made in the PD project of the T-8. The 
airbrakes themselves, which used the so-called 
'crocodile jaws' operating algorithm, allowed 
drag to be more than doubled without incurring 
the need to re-trim the aircraft or reducing the 
wing lift. (It may be noted that the Su-25's Amer- 
ican counterpart, the A-10, had similar split air- 
brakes incorporated in the wing trailing edge.) 
Additional aerodynamic stabilising surfaces 
were studied, for mounting on the wingtip 
pods, but they were not adopted. 

Equipping the 'shturmovik' with the new air- 
brakes permitted studies to be conducted to 
exploit the concept of using direct 'side force 
control', a method of using an aircraft's aerody- 
namic surfaces to control its descending flight 
path without altering its heading. Sukhoi stud- 
ied the possibility of using simultaneous deflec- 
tion of the rudder and extension of the airbrakes 
in such a way that they opposed the deflection 
ofthe rudder, balancing the yawing action of the 
latter. However, the asymmetrical extension of 
the wingtip airbrakes exhibited a significant 
shortcoming - it produced a high lateral G-force 
which, in the words of test pilot Vladimir 
Ilyushin, caused him ‘great discomfort’. It 
turned out that a lateral force of greater than 
0.65G was actually harmful for the pilot, which 
led to further experiments with direct side force 
control being abandoned. On the other hand, 
the experiments had proved that the fin, and the 
rudder in particular, were sufficiently effective to 
compensate for the yawing moment arising 
from asymmetric extension of the airbrakes. 

As already noted, the conversion of the first 
prototype had been fairly protracted and was 
not completed until April 1978. During this time, 
tests were being conducted quite intensively 
with the partially modified T8-2D prototype. 
After installation of new engines and incorpora- 
tion of appropriate airframe changes ‘81 Yel- 
low’ was transported to Sukhoi's flight test 


Recoded ‘10 Red’, the T8-2D became an 
instructional airframe at an Air Force technical 
college in Tambov. Interestingly, unlike the T8- 
1D, the original nose gear design and the VPU- 
22 movable cannon installation have been 
retained. Yefim Gordon 


facility at Znukovskiy in November 1976, mak- 
ing its first post-conversion test flight on 7th 
December. A second test flight took place ten 
days later. A wider programme of factory flight 
tests with the T8-2D was conducted from Janu- 
ary 1977, with the aim of gathering perfor- 
mance data of the aircraft and its new engines. 
Unfortunately, after the first few test flights in 
December 1976, some new defects that had 
not been observed before came to light. These 
were vibrations from the rear fuselage and a 
tendency to pitch up when engine power was 
increased. After carrying out a number of 
ground checks, the Sukhoi design team asked 
the engine makers to change the axis of the 
R95Sh's jetpipe, giving it a 2° (some sources 
say 3°) downward deflection. The horizontal 
tail, which until then had featured 5° anhedral, 
was modified to have 5° dihedral. 

The first test flights of T8-2D with the new 
tailplane angle and modified engine nozzles in 
February 1977 revealed that the problems had 
been cured and the design team declared itself 
satisfied. In the same year, tests to explore the 
aircraft's stability and handling continued and 
an SBU-8 (sistema bokovovo oopravleniya) 
side force control system was tested with a 
view to reducing the stick forces from the 
ailerons. Installation of the new wings, in con- 
cert with the modified control system, had sub- 
stantially reduced the stick force from the 
ailerons. On the down side, the new wings 
exhibited some unpleasant characteristics. At 
Mach 0.71, the airflow around the ailerons 
began to separate, causing vibration and 
reducing their effectiveness to the point of 'tip 
stall'. It was later discovered that this critical 
speed could be increased to Mach 0.75, or 
900km/h (559mph) at sea level, by incorporat- 
ing a leading-edge dogtooth (vortex generator) 
at about mid-span in place of the more usual 
wing fences limiting spanwise airflow; this 
allowed the wing fences to be deleted. How- 
ever, the maximum permitted speed in normal 
operation was limited to 850km/h (527mph). 

In October 1977 the second prototype took 
part in a special display of new aviation hard- 
ware held at Kubinka AB 60km (37.2 miles) 
west of Moscow, a 'showcase airbase', and by 
November of that year manufacturer's flight 
tests of the T8-2D had been successfully com- 
pleted. Later, during the course of 1978-1980 
the aircraft was used in a number of test pro- 
grammes designed to improve the flight and 
engine control systems. Stability and control 
was established using spring-loaded servo 
compensators (trim tabs) on the ailerons and 


ironically, having survived live combat experience 
during Operation Romb in Afghanistan, the third 
prototype, T8-3 (‘83 Red’), was ‘executed by 
shooting' - or rather put to trial by fire - during 
combat survivability trials. This photo shows the 
aftermath of a hit by a 23-mm cannon shell, the 
cockpit section under test being defined by the 
white painted lines. Note the numbered crosses 


designating potentially vulnerable spots to be 
targeted. Sukhoi Design Bureau 


elevators, whilst engine performance was also 
checked during the firing of unguided rockets 
and other weapons. All modifications to T8-1 
(T8-1D) were completed by early May 1978 and 
the aircraft was presented to the Soviet Air 
Force on 9th May for Stage A of the joint State 
acceptance trials. This stage was to be mainly 
concerned with aircraft stability and handling. 

(At this point, it should be noted that, 
between the 1970s and the 1990s, State accep- 
tance trials of military aircraft in the Soviet Union 
consisted of two stages. At the first stage, Stage 
A, the aircraft and its systems could be modified 
and improved where necessary, whilst at the 
second stage, Stage B, the aircraft was handed 
over to GNIKI VVS and the manufacturer no 
longer had the right to implement any changes 
during the test programme. After successfully 
completing Stage B a new aircraft was usually 
delivered to the Air Force for operational trials in 
normal squadron conditions.) 

The State acceptance trials commenced in 
June 1978, the Sukhoi OKB providing three test 
pilots for the programme - Vladimir S Il'yushin, 
A N Isakov and Nikolay F Sadovnikov, whilst 
GNKII VVS put up AA Ivanov, V V Solov'yov and 
V N Moozyka. The Soviet Air Force officially 
accepted the aircraft for tests on 26th June. 
At the beginning of July 1978, the T8-1D and 
T8-2D were flown to Shcholkovo airfield (aka. 
Chkalovskaya AB) some 30km (18.6 miles) 
east of Moscow, where they were supposed to 
take part in a display of new Soviet combat 
aircraft, along with the Su-27 and MiG-29, for 
the benefit of the Soviet government top brass. 
'81 Yellow' was to be displayed statically, whilst 
'82 Blue' was to participate in the flying display, 
flown by Sukhoi OKB test pilot Yevgeniy S 
Solov'yov. Eventually, however, the exhibition 
was cancelled, since the Soviet leader, General 
Secretary of the Communist Party Central 
Committee Leonid Brezhnev, had left the capi- 
tal for his annual holiday. 

The first prototype was later lost in an acci- 
dent. The T8-2D survived and eventually 
became a ground instructional airframe at the 
Soviet (now Russian) Air Force technical 
school in Tambov, gaining the new tactical 
code ‘10 Red’. 


T8-3 and T8-4 Prototypes 
Operation Romb 
After the cancelied display at Shcholkovo, the 
trials continued. Stage A of the State accep- 
tance trials revealed certain problems with the 
manual flying controls, the built-in cannon and 
various other systems. The tests were further 
complicated by the fact that there was only one 
aircraft fully modified in conformity with the 
standard required by the Soviet Air Force. It 
had been assumed that the first two aircraft to 
be completed by the Tbilisi plant would have 
been available for the State trials by this time — 
and they were not. The Communist Party Cen- 
tral Committee/CofM directive and the appro- 
priate MAP order had all been issued in the 
summer of 1976. However, work at the Tbilisi 
aircraft factory was making slow progress and 
the programme was significantly behind 
schedule. The third and fourth prototypes - the 
T8-3 (coded ‘83 Red’) and T8-4 (‘84 Red’) - 
were not completed and handed over for tests 
until 1979. The former machine first flew on 
18th June, piloted by Yuriy A Yegorov, whilst 
the T8-4 made its first flight on 19th September 
1979 with Vladimir Ilyushin at the controls. 
These aircraft had the definitive wings featuring 
the leading-edge dogtooth. Another change 
was the addition to the fin, which had previ- 
ously been all-metal, of a large dielectric cap 
enclosing radio antennas; the shape and area 
of the vertical tail were not changed in so doing. 
All the main concepts that had been lodged 
in the design of the new 'shturmovik' were 
realised in the T8-3 prototype and the design 
team had also managed to achieve some 
weight reductions in the construction of the air- 
craft. However, since fatigue tests had not yet 
been completed, the operational G limit of the 
airframe was set at 5. The overall manufactur- 
ing quality of the T8-3 and some of its major 
components was so poor that after completing 
its flight tests it was struck off charge and ban- 
ished to an artillery test range where it was used 
to evaluate the aircrafts combat survivability 
when subjected to hits by various calibres of 
ammunition. The first Tbilisi-built example, the 
T8-3, was assigned to State trials in August 
1979 after it had been transferred to Sukhoi's 
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Above: ‘84 Red’, the fourth prototype Su-25 
(T8-4). The nose art depicting a warrior ina 
leopard skin strangling a lion is the unofficial 
emblem of the Tbilisi aircraft factory (plant 

No 31) that built the single seat versions of the 
type. The T8-4 was the second Tbilisi-built 
example. Sukhoi Design Bureau 


Right: The production Su-25 features a welded 
titanium armour cockpit section first tested on 
the T8-1D. This photo shows the titanium 
*bathtub' complete with the windshield frame 
during manufacturing; note the ejection seat 
guide rails on the cockpit's rear bulkhead. 
Sukhoi Design Bureau 


Left and below: A sequence of stills from a Sukhoi 
film showing how Su-25 '71 White outline' was 
used for combat survivability tests, taking a 
missile hit in the port engine nozzle area. Note 
the duct ahead of the aircraft - a sort of open-air 
wind tunnel. The last image in the sequence 
shows a Su-25 centre fuselage/fuel tank section 
being subjected to trial by fire - that is, heavy 
machine-gun fire. 


flight test facility at Zhukovskiy and following 
installation of a test data recorder, plus certain 
minor modifications. The second aircraft, the 
T8-4, joined the programme in December 
1979. Thus, only three aircraft took part in the 
joint State acceptance trials in production con- 
figuration instead of the four originally planned, 
and the second prototype was only used as a 
‘dogship’ for the development of particular sys- 
tems. Responsibility for the Su-25 ‘shturmovik’ 
was taken over on 15th February 1980 by Yuriy 
lvashechkin as Chief Designer of the pro- 
gramme. Stage A of the trials was officially 
completed on 30th May 1980. The document 
outlining the results of the trials observed that 
the results achieved were sufficiently conclu- 
sive to permit the aircraft to proceed to Stage B. 
Noteworthy positive achievements of the trials 
were the successful measures adopted to 
improve the aircraft s combat survivability; on 
the minus side, the SBU-8 system, which had 
been installed with the objective of improving 
lateral control, was ineffective. 

In March 1980, when Stage A was Still in 
progress, a decision had been taken to hold a 
series of special tests in actual combat in 
Afghanistan with two new Soviet attack aircraft 
(the Su-25 and the Yakovlev Yak-38 Forger) at 
the personal orders of the then Minister of 
Defence Marshal Dmitriy F Ustinov. The deci- 
sion to send the Soviet Navy's carrier-based 
Yak-38 vertical take-off and landing (VTOL) 
attack aircraft to the Afghan War was explained 
by the fact that it provided the opportunity to 
assess its combat potential in land-based oper- 
ations in 'hot and high' conditions. In particular, 
the opportunity arose to evaluate the Yak-38 in 
conditions where there were no airfields with 
sufficiently long runways or, indeed, where 


Above: This sequence shows ‘72 White outline’ in the course of the armament tests as the GSh-30 | "A Cir Pe Ay i " 
cannon is loaded and fired. Sukhoi Design Bureau video | A 1 EI 
| S 5. a 


Right: The Su-25 could take on aerial targets in case of need. These shots taken by the gun camera of 
a Su-25 prototype show the demise of a Tupolev M-16 remote-controlled target drone based on the 
Tu-16 medium bomber. Sukhoi Design Bureau video 


Below: ‘72 White outline’ was a non-flying example used for testing the Su-25’s armament. Here it is 
seen suspended below a special gantry at an aircraft weapons test range; with two UB-32A FFAR 
pods under the wings. Another Su-25 airframe minus wings is visible in the background. 

Sukhoi Design Bureau video 
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there were no runways at all. The so-called 
Operation Romb (Rhombus) was conducted 
separately from the main tests in April-June 
1980. The Commander-in-Chief of the Soviet 
Air Force, Marshal Pavel S Kutakhov, promised 
that the results of Operation Romb would be 
taken into account and included in Stage B of 
the Su-25's State acceptance trials. 

After a short period of special preparations, 
the first and third prototypes of the Su-25 (T8- 
1D and T8-3), as well as six Yak-38s and their 
ground crews, were airlifted to Afghanistan on 
16th-18th April by Soviet Air Force transports. 
They were accompanied by a Sukhoi OKB 
team led by Yuriy lvashechkin, a team from the 
Yakovlev OKB and a group of test pilots. The 
mountain airfield in Shindand, western 
Afghanistan, was selected as the base for the 
special operations. The eight aircraft were 
formed into an independent test squadron. The 
group reported directly to Major General V V 
Alfyorov, the Deputy Head for Scientific Affairs 
of GNKII VVS. As a protective measure against 
possible combat damage, the internal fuel 
tanks of T8-1D and T8-3 were filled with 
polyurethane foam before departure for Shin- 
dand; the data recording system was removed 
and the identification friend-or-foe (IFF) 
transponders were changed. The Yak-38s were 
similarly prepared for possible combat mis- 
sions. The Sukhoi group included four test 
pilots, Nikolay F Sadovnikov and A A lvanov 
representing the OKB, while V V Solov'yov and 
V N Moozyka represented GNIKI VVS. Sorties 
were flown in pairs, with the Sukhoi duo led by 
Sadovnikov and the military duo led by 
Solov'yov. During their combat sorties, the 
Su-25s and Yak-38s were provided with air 
cover by Su-17s of the Soviet Air Force's 217th 


‘85 White outline’, a very early Su-25 (not the 
T8-5!), was relegated to the aviation hardware 
demonstration centre at Kubinka AB so that 
pilots could familiarise themselves with the 
machine. Yefim Gordon 
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Fighter-Bomber Regiment, commanded by Lt 
Col. Gorbenko and also stationed at Shindand. 
The first week in Afghanistan was spent in 
gaining familiarity with the mountainous terrain 
and high-altitude airfield operations, followed 
by preliminary tests of the aircraft s weapons 
systems. In the second week, the aircraft of the 
joint trials squadron flew reconnaissance sor- 
ties, using their weapons against moving tar- 
gets. In early May 1980 the two Su-25 
prototypes took part in a large-scale combat 
operation near the town of Farah, with Su-17s 
flying top cover; each aircraft flew three or four 
sorties per day, delivering high-explosive and 
concrete-piercing bombs, as well as unguided 
rockets. The infantry groups on the ground 
were able to capture their heavily fortified 
objectives with little effort under the cover of 
such effective air support. As far as the use of 
the Yak-38 in ‘hot and high’ conditions was 
concerned, it turned out to be unsuited to com- 
bat operations, being rather underpowered 
and having a low combat payload. The combi- 
nation of heat (summer temperatures up to 
+40°C/104°F) and rarefied air (Shindand is 
1,150m/3,770ft above sea level) meant that the 
Yak-38 could not perform vertical take-offs 
even with a combat load of only 500kg 
(1,100 Ib), or indeed with no warload at all. In 
contrast, the Su-25s took off easily with a four- 
tonne (8,820-lb) weapons load in the same 
conditions. Thus, the Su-25 made its mark in 
real combat and confirmed its excellent com- 
bat performance in the course of Operation 
Romb. The ground forces liked it very much 
and the machine was able to perform combat 
sorties in Afghanistan where no other fixed- 
wing aircraft had been able to fly before. 
Operation Romb ended on 6th June 1980, 
with a total of some 100 sorties flown by the two 
Su-25s; 44 of these were categorised as ‘com- 
bat’ sorties. The document drawn up at the end 
of the trials praised the aircraft's excellent field 
performance, as well as its manoeuvrability, the 
wide range of weaponry it could carry and the 


accuracy of weapons delivery. No particular 
defects had been noted during this first Afghan 
deployment. It was probably during this trial 
period in Afghanistan that some Soviet Air 
Force personnel started to refer to the Su-25 as 
the ‘Konyok-gorbunok’, or ‘The little hump- 
backed horse’ - the heroic character of a fairy 
tale by the 19th-century Russian children's 
writer Pyotr Yershov. The nickname was appro- 
priately descriptive, since the dumpy little air- 
craft performed a similar role for the Soviet 
Army as the eponymous hero did for his owner 
in the fairy tale, and is in sharp contrast to the 
Fairchild A-10's less delicate sobriquet of 
"Warthog ! It was some time later that pilots and 
ground crew came to refer to the Su-25 as 
Grach (Rook). 


T8-5, T8-6, T8-9, T8-10, T8-11 and T8-12 
Prototypes 

In the first half of 1980, the Tbilisi Aircraft Pro- 
duction Association had rolled out two more 
prototypes, which were designated 18-5 
(coded ‘85’) and T8-6 (coded '86). (It should 
be noted at this point that the in-house codes 
T8-7, T8-8 and T8-13 were not issued.) The fifth 
prototype, the third Tbilisi-manufactured exam- 
ple, was to have been dedicated to spinning 
trials at the Flight Research institute named 
after Mikhail M Gromov (LII — Lyotno-issle- 
dovatel'skiy institoot) in Zhukovskiy. Spinning 
trials on all Soviet civil and military aircraft have 
traditionally always been performed by Lil, 
which has not only the appropriate test facilities 
but also highly qualified personnel, including 
test pilots who specialise in this dangerous 
flight mode. Unfortunately, on 23rd June 1980, 
the T8-5 was destroyed during a test flight, 
killing Sukhoi test pilot Yuriy Yegorov. Even 
during early flight tests severe vibration had 
been noted on this particular aircraft, but it had 
nevertheless been earmarked for spinning tri- 
als. After deciphering the flight data recorder 
readouts the investigation panel established 
that the aircraft had broken up in mid-air when 
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Seen here taking-off from Kubinka AB, a very 
early Su-25 coded ‘86 White outline’ (not the T8-6) 
shows the PTB-800 drop tanks on the inboard 
pylons. Note the cutouts in the flaps’ trailing 

edge to stop the flaps from striking long external 
stores when fully deployed. Yefim Gordon archive 


the pilot inadvertently exceeded the design G 
limit, a reading of 7.5G being noted. This was 
ascribed to the generally poor manufacturing 
quality achieved by the Tbilisi factory. Subse- 
quently, until the completion of flight tests on 
prototype T8-11 (see below), an operational G 
limit of 5 was imposed on the Su-25. 

Building on the first combat experience 
with the aircraft, the Soviet Air Force set an 
additional performance requirement - the 
speed in a 30° dive should not exceed 700km/h 
(434mph). The airbrakes proved insufficiently 
effective to enable this criterion to be met, but 
the designers came up with a highly ingenious 
solution: they fitted ‘double-action’ airbrakes 
with additional panels that were mechanically 
linked to the main airbrake petals, opening as 
the airbrakes deployed and increasing the orig- 
inal surface area. This increased the brakes’ 
efficiency by 6096. 

Stage B of the Su-25's State acceptance tri- 
als officially commenced on 18th June 1980; 
the main objective was to assess the aircraft's 
performance during weapons firing. The first 
(T8-1D), third (T8-3), fourth (T8-4) and sixth 
(T8-6) prototypes were involved at this stage. 
Because of the accident involving the fifth pro- 
totype and the need to establish its cause, the 
flight-test phase of the Stage B trials started as 
late as July, whilst the fourth Tbilisi-produced 
aircraft (T8-6) did not join the programme until 
August 1980. The flight tests of Stage B 
involved Sukhoi test pilot A A Ivanov and GNKII 
VVS test pilot Oleg Tsoi. The latter subse- 
quently became a test pilot with Sukhoi after 
leaving the Soviet Air Force. Two other test 
pilots from GNKII VVS were also involved - V V 
Solov'yov and V N Moozyka. The concluding 
flights of the trials were carried out with T8-4, 
operating out of Maryy airfield in Turkmenistan. 

The State acceptance trials were finally com- 
pleted on 30th December 1980. As a conse- 
quence of the shortage of aircraft for the trials 
programme, it had not been possible to con- 
duct spinning trials or test-fire the built-in can- 
non. However, striving to get the new 
'shturmovik' into service as quickly as possible, 
the Soviet Air Force command agreed to 
accept Stage B without ascertaining the 
Su-25's spinning characteristics. The docu- 
ment outlining the results of Stage B, signed in 
March 1981, noted that the performance of the 
Su-25 basically met the operational require- 
ments of the Soviet Air Force and recom- 
mended that the aircraft be put into production. 
It was also recommended that it be accepted 
into Soviet Air Force service after elimination of 
the noted defects. Before acceptance into ser- 
vice, it was decided to deliver series-produced 
examples to first-line units and operate them 
with certain specified performance limitations. 


(It is of interest to note that in the Soviet Air 
Force there was a difference between accept- 
ing an aircraft for use, when certain perfor- 
mance criteria were permitted to be at variance 
with established norms, and accepting an air- 
craft as a full weapons system, when all its per- 
formance characteristics had to meet the 
defined requirements. Indeed, some Soviet air- 
craft served with the Soviet Air Force for many 
years while never being officially included into 
the Air Force inventory.) 

After the State acceptance trials, several of 
the prototypes were subjected to further spe- 
cial tests. Thus, once the cause of the fifth pro- 
totype's crash had been determined, the OKB 
decided to reinforce the Su-25's wings and rear 
fuselage. New, longer engine nacelle tail sec- 
tions were fitted and the rear fuselage was 
lengthened to accommodate four ASO-2V 
chaff/flare dispensers  (avtomaht  sbrosa 
otrazhateley — automatic chaff dispenser). Air- 
craft T8-9 (‘89 Red’) was transferred to LII at 
Zhukovskiy to be used for the long-postponed 
spinning trials and for trials relating to stability 
and control, as well as structural strength. 
These flights were mainly conducted by the 
very experienced Lll test pilot Aleksandr A 
Shcherbakov, one of the Soviet Union's lead- 
ing specialists in the spinning behaviour of 
modern jet fighters. The flying phases of these 
trials were supported by flight test engineers A 
| Yevstratov (dealing with stability, controllabil- 
ity and spinning) and K V Goryachev (a spe- 
cialist in aircraft structures). In the opinion of 
Shcherbakov, the Su-25 exhibited the safest 
and easiest spin characteristics of all the air- 
craft he had ever flown. It would enter a spin 
only when the pilot himself wanted the aircraft 
to spin and recover from the spin as soon as the 
pilot set the controls neutral. 

Aircraft T8-6 was employed in trials to deter- 
mine the viability of using diesel fuel instead of 
aviation kerosene if the latter was unavailable at 


A pilot from the Kubinka demonstration centre 
poses for a publicity shot beside the T8-6, 
showing off the characteristic star on his 
ZSh-7B flying helmet. Yefim Gordon archive 


forward operating locations and was also 
involved in trials of an improved cannon. Dur- 
ing one of the latter trials, the nose gear unit 
would not extend for landing after the aircraft 
was subjected to severe vibration during the fir- 
ing of the cannon. Test pilot Oleg Tsoi landed 
the aircraft with the nosewheel leg retracted on 
the grass alongside the main runway and the 
T8-6 returned to flight status after minor repairs. 
In parallel with the trials of the T8-9 mentioned 
earlier, the T8-10 (‘10 Blue’, construction num- 
ber 25508101014) was used in a series of test 
flights involving asymmetric use of the air- 
brakes under the guidance of flight test engi- 
neer V L Zaitsev. In 1982, test pilot A A Ivanov 
had to make an off-field belly landing in this air- 
craft immediately after taking off from Tbilisi. 
After repairs, the T8-10 was also returned to 
service. Both of these incidents were later 
recorded as 'special tests for defining forced 
landing procedures’ (! - and indeed they 
served as the basis for a technique for Soviet 
Air Force pilots faced with the need to make a 
wheels-up landing. 
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Above left: A poor-quality but interesting shot of another development Below left: The T8-9 comes in to land. Yefim Gordon archive 

aircraft, the T8-9 (*89 Red’). The aircraft wears an unusual four-tone 

camouflage. Yefim Gordon archive Below right: *10 Blue', the T8-10 (c/n 25508101014), with two B-8M1 FFAR 
pods on the fourth pair of pylons. Again, the cockpit area is marked off 

Above right: Another view of the T8-9 as it peels off, breaking formation by a thin painted line; note also the white-painted airbrake petals. 

with the camera ship. Yefim Gordon archive Sukhoi Design Bureau 


The T8-11 development aircraft (*66 Blue") at the Central Airfield in Moscow (better known as Khodynka). The aircraft carries a full load of eight B-8M1 
FFAR pods and two R-60 AAMs. Note the extended boarding ladder. The object on top of the fuselage aft of the blade aerial is actually part of the 
building beyond - the Central Air Terminal; the high-rise building on the right is the Ministry of Civil Aviation. Sukhoi Design Bureau 
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(Note: The construction numbers (c/ns) of 
Tbilisi-built production Su-25s are deciphered as 
follows. 255 is a code for the manufacturer (plant 
No 31); 081 is an in-house product code ('08-1' - 
that is, ‘T8, version 1’). The remaining five digits 
do not signify anything at all; the idea is to con- 
fuse would-be spies so that the c/n would not 
reveal how many aircraft have been built. The 
first two digits of these 'famous last five', as they 
are often called, change independently from the 
final three. Quite often the 'famous last five' are 
stencilled all over the place; a partial Su-25 pro- 
duction list is given in Appendix 2. 

Additionally, Su-25s have four-digit fuselage 
numbers (f/ns) consisting of a production batch 
number and the number of the aircraft within the 
batch; security is all very well but the manufac- 
turer has to keep track of production, after all. 
No c/n to f/n tie-ups have been identified yet.) 

The prototypes were also used to study the 
possibility of carrying out gunnery and rocket 
attacks in the rear hemisphere. The rationale for 
this was that using rearward-firing cannons and 
rockets would make it possible not only to 
destroy the main target in one single pass, but 
also to wipe out anyone attempting a retaliatory 
stern attack as the 'shturmovik' pulled away after 
a firing pass. Experiments were carried out with 
the T8-10 equipped with B-8 FFAR pods and 
SPPU-22-01 depressible cannon pods mounted 
‘back to front’. However, these weapons options 
were not actually recommended for operational 
use by the Soviet Air Force. In 1982, Kh-25ML 

(AS-10 Karen) and Kh-29L (AS-14 Kedge) laser- 
guided air-to-surface missiles developed by the 
Raduga (Rainbow) design bureau were tested 
on the Su-25 for the first time. 

There were other losses of prototypes in the 
flight test programme. As mentioned earlier, in 
January 1981 the first prototype (T8-1D) was 
destroyed during a weapons release trial when 
test pilot A A Ivanov exceeded the permitted 
diving speed. After reaching Mach 0.86 the air- 
craft started to experience tip stall and did not 
respond to aileron inputs. Ivanov ejected from 
the uncontrollable aircraft at an altitude of 


around 1,200m (3,940ft). As a consequence, in 
1982 the OKB decided to install hydraulic actu- 
ators in the Su-25's aileron control circuit to 
resolve the problem of insufficient aileron 
authority at high speeds. A full set of docu- 
ments relating to the modification of the air- 
craft's control system was sent to Tbilisi and the 
aircraft's Chief Designer, Yuriy lvashechkin, vis- 
ited the factory in January 1983. The Su-25's 
wings were fitted with BU-45A hydraulic actua- 
tors supplied from two separate hydraulic sys- 
tems (main and back-up); in an emergency, 
reversion to manual mode would be possible. 
In the first half of 1983 the T8-11 (‘66 Blue’, c/n 
25508101056) fitted with powered ailerons and 
the new double-action airbrakes underwent a 
short factory flight test programme. The modi- 
fications proved successful and were recom- 
mended for introduction on future production 
aircraft. The addition of powered ailerons per- 
mitted the Su-25's never-exceed speed to be 
increased to 1,000km/h (621mph). 

The modified T8-11 also introduced anti- 
glare shields for the retractable landing/taxi 
lights housed in the wingtip pods. For a con- 
siderable time, flights in poor weather had 
not been carried out on the new ‘shturmovik’, 
but during one particular night-time landing 
Sukhoi's CTP Vladimir Ilyushin switched on 
the landing lights and was immediately dazzled 
by the glare (the light was reflected in the rear 
view mirrors on the canopy frame). Attempts to 
adjust the angle of the beam projected by the 
lights did not produce any worthwhile results, 
but the problem was eventually resolved by the 
simple expedient of mounting small vertical 
plates on the airbrake housing just inboard of 
the lights to protect the pilot from the glare. 
These had the form of broad-chord delta 
'winglets' with squared-off tips mounted under 
the wing at the junction with the airbrake hous- 
ings, with the ‘trailing edge’ of the 'winglet' fac- 
ing the direction of flight. The shape and 
location of the vertical plates was sufficient to 
prevent the intense beam of the lights from 
affecting the pilot's night vision. 


Still wearing its original colours, the T8-11 is 
seen in the open-air display of the Central 
Russian Air Force Museum in Monino in 
company with another famous Soviet aircraft, 
the Tu-114 supersonic airliner. Unfortunately the 
aircraft was repainted in a non-authentic manner 
afterwards and the colour of the code was 
changed to red. Yefim Gordon 


The T8-11 was also used to develop tech- 
niques of using the KMGU submunitions dis- 
pensers (konteyner dlya melkikh groozov 
oonifitseerovannyy - literally ‘standardised 
container for small loads’). The ‘standardised’ 
part means that it was designed for use on sev- 
eral types of fixed-wing fighters, as well as the 
Mi-24 Hind combat helicopter; the ‘small loads’ 
in question were various types of bomblets and 
mines. Like the T8-6, this aircraft was also used 
to determine the viability of using automotive 
diesel fuel as substitute for aviation kerosene. 
Earlier, the aircraft had been used in structural 
integrity trials, the results of which had enabled 
the operational G limit to be increased to 6.5. 

Additionally, the T8-11 took part in trials 
involving the application of radar-absorbing 
materials (RAM) - a special graphite com- 
pound applied to certain parts of the airframe in 
order to reduce susceptibility to detection by 
ground radars, these trials coming under the 
overall project name of 'Astra'. Eventually the 
aircraft was donated to the Central Russian Air 
Force Museum in Monino, where it is still on 
display in non-authentic colours as ‘66 Red’. 

Later, the T8-12 (12 Red’) was used for sim- 
ilar 'stealth' trials, where the aircraft was given 
a special coating to absorb radio waves and a 
special camouflage paint scheme to reduce its 
detectability in the visible spectrum. The air- 
craft was also used for the development of a 
new podded active electronic countermea- 
sures (ECM) system designated L-203. 

It should be mentioned at this point that Yuriy 
V lvashechkin was nominated Chief Designer of 
the new Sukhoi ground attack aircraft at the end 
of January 1983. Previously, work had been led 
by Vladimir Petrovitch Babak, who had worked 
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for MAP until 1980 and had then transferred to 
the Sukhoi OKB as Deputy Chief Designer. 


T8-14 and T8-15 Prototypes 

In 1987, the Tbilisi plant began to produce a 
version of the Su-25 powered by improved 
Gavrilov R195 turbojets. The R195 was an 
improved derivative of the R95Sh uprated to 
4,300kgp (9,480 Ibst) for take-off, with a contin- 
gency rating of 4,500kgp (9,920 Ibst) and a 
reduced infrared signature offering lower vul- 
nerability to heat-seeking missiles. As early as 
1984, however, these engines had been first 
installed in a further development of the aircraft, 
the T8M-1 - the first prototype of the Su-25T, a 
dedicated ‘tank killer’ variant which was built at 
the Ulan-Ude Aviation Plant and is described 
separately. Later, it was decided to install the 
R195 in the basic Su-25 as well. The first Tbilisi- 
built ‘shturmovik’ to be powered by R195 
engines was the T8-14. Outwardly the re- 
engined version differed from the standard 
R95Sh-powered examples in having additional 
air scoops on top of the engine nacelles’ rear 
portions for cooling the engine jetpipes, 
thereby reducing the IR signature, plus a coni- 
cal fairing aft of the final turbine stage, which 
partially screened the hot efflux from the tur- 
bines and protruded from the nozzle. 

In addition to flight tests of the R195 engines, 
the T8-14 was also used for trials involving the 
firing of infrared decoy flares. In 1988, T8-14 
was destroyed in a crash; the pilot, Ye Lepilin, 
was able to eject safely. The cause of the acci- 
dent was later traced to a faulty fuel meter 
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which showed that 600 litres (132 Imp gals) 
remained when the tanks were, in fact, empty. 
After this setback, development of the R195 
continued throughout 1989-1990, using proto- 
type T8-15 (‘15 Blue’, c/n 25508110192); the 
engine passed its State acceptance trials in this 
airframe, which was later converted as the sec- 
ond prototype of the Su-25BM target-towing 
variant (booksirovshchik mishenyey). The air- 
craft was displayed at the 37th Paris Air Show 
at Le Bourget in June 1989 with a new tactical 
code, ‘301 Blue’, which was in fact the Le Bour- 
get exhibit code. Since the R195 engines were 
still secret at the time, they were replaced with 
the old R95Sh version before the aircraft was 
flown to France, although the engine nacelles 
retained the modifications designed for the 
R195 (the additional air intakes and the diffuser 
cones). Eventually, the T8-15 was handed over 
to the open-air aviation museum located at the 
Central Airfield named after Mikhail V Frunze 
(better known as Moscow-Khodynka). Regret- 
tably the museum has been closed for several 
years now. Plans to build a new indoors avia- 
tion museum have been in hand for some time, 
but so far the exhibits (including ‘301 Blue’) 
remain in jeopardy. 

Altogether, during the design, manufacture 
and testing of the Su-25, more than 40 research 
and trials programmes were carried out. Prob- 
ably the most interesting of these was the trial 
involving the carriage of the IAB-500 (imitat- 
sionnaya aviabomba), a simulated version of 
the RN-61 tactical nuclear bomb. This muni- 
tion, used during major military exercises, pro- 


vides a reasonably accurate simulation of the 
visual effects of a nuclear explosion (the flash 
and the tell-tale mushroom cloud) without the 
blast wave and the nuclear contamination. 


Although the Su-25 achieved initial operational 
capability (IOC) in 1981 and was officially 
added to the Soviet Air Force inventory in 1988, 
the first details of this new Soviet attack aircraft, 
including imagery provided by US surveillance 
satellites, had been published in the Western 
press as early as 1977. At that time the manu- 
facturer was still unknown and the aircraft 
received the provisional NATO reporting name 
Ram-J, under the system which allocated the 
letters of the test centre where it had been first 
sighted, plus a one-up suffix letter indicating 
each new type identified. In this case, it was 
Ramenskoye (the alternative name for the now 
more familiar Zhukovskiy), whilst the letter J 
indicated that it was the ninth aircraft so identi- 
fied (the letter ‘I’ was not used, to avoid ambi- 
guity between number and letter). The system 
was adopted in the 1970s by the United States 
Department of Defense to identify prototype 
and experimental aircraft detected at the 
Ramenskoye Flight Test Centre and was even- 
tually extended to cover missiles noted at the 
Sary-Shagan test range (for instance, SH-01 for 
the anti-ballistic missile later recoded ABM-1 
Galosh) and aircraft at Taganrog (for instance, 
Tag-D for the Beriyev A-40 Albatross maritime 
patrol and anti-submarine warfare amphibian/ 
NATO Mermaid). Once in service, the Su-25 
was allocated the NATO reporting name 
Frogfoot by the Air Standards Coordinating 
Committee (ASCC), an international military 
organisation set up in 1948 by Australia, 
Canada, New Zealand, the United Kingdom 
and the United States. The principal objective 
of the ASCC is to ‘ensure that member nations 
are able to fight side-by-side as airmen in joint 
and combined operations’; using standard 
nomenclature for the military equipment of their 
potential adversaries was an important part of 
such operations. The codename system is one 
of many Air Standards developed by the 
ASCC’s Working Parties, jet fighter names 
being two-syllable names beginning with the 
letter ‘F’, selected to be easily pronounceable 
by speakers from all of the partner countries’ 
NATO and other allies. 


Even though the Soviet Union had begun 
demonstrating military aircraft at international 
airshows in 1988, the policy of openness had a 
limit. Before being demonstrated at the 1989 
Paris Air Show the T8-15 was stripped of all 
‘sensitive’ items, including the R195 engines 
which were replaced by the old R95Sh engines. 
The ‘tactical code’ ‘301 Blue’ is in fact the Le 
Bourget exhibit code. This photo shows to 
advantage the Su-25’s short wheelbase. 

Sukhoi Design Bureau 


The T8-15 on display in the (now defunct) open- 
air museum on the north side of Moscow- 
Khodynka to which it was donated in the early 
1990s. Yefim Gordon 


Appropriately coded ‘15 Blue’ during the trials, 
the T8-15 (c/n 25508110192) was used to test a 
number of new features, including uprated R195 
engines (identifiable by the small pipes in the 
middle of the nozzles), glare shields inboard of 
the landing lights on the wingtip pods, 

electronic countermeasures antennas on the 
pods and ASO-21 infra-red countermeasures 
flare dispensers on the engine nacelles. 

Sukhoi Design Bureau 


This ‘toad’s eye view’ of the T8-15 shows the 
enlarged window of the Klyon-PS laser 
designator, the muzzle of the GSh-2-30 cannon 
surrounded by a steel blast shield and the 
ventral dielectric panel of the DISS-7 Doppler 
speed/drift sensor. It also illustrates the ten 
weapons hardpoints. Sukhoi Design Bureau 
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Chapter Three 


Production and Experimental Versions 


Production Su-25 (T-8) Attack Aircraft 
While the first two prototypes were undergoing 
trials, the Sukhoi Design Bureau’s manage- 
ment had started looking around for a plant 
where series production of the Su-25 could be 
undertaken. This period coincided with bur- 
geoning production of military aircraft for the 
Soviet Air Force and there was little spare 
capacity anywhere in the Soviet Union. Aircraft 
factory No 126 named after Yuriy A Gagarin in 
Komsomol'sk-on-Amur in the Russian Far East 
was heavily engaged in the production of the 
Su-17 and its Su-20 (and later Su-22) export 
variants, whilst factory No 153 named after 
Valeriy P Chkalov in Novosibirsk and factory 
No 39 in Irkutsk also declined to be involved 
with the new Sukhoi design. The former plant 
was working at full capacity producing the 
Su-24 tactical bomber, whilst the Irkutsk plant 
had its hands full building the MiG-27 Flogger- 
D fighter-bomber and other ground attack and 
training variants of the Flogger. Factory No 99 
in Ulan-Ude, near Lake Baikal in eastern 
Siberia, was at full capacity turning out Mil Mi-8 
Hip helicopters, while the aforementioned MMZ 
No30 'Znamya Truda' at Moscow-Khodynka 
was at full stretch manufacturing the latest vari- 
ants of the MiG-23 interceptor. It was eventually 
decided to build the Su-25 at Smolensk, but 
this decision was later reversed when plant 
No 475 received a more profitable order for the 
production of the Kh-55 (AS-15 Kent) strategic 
cruise missile. 

Clearly, all this put the Sukhoi OKB in a very 
difficult position and the fate of the Su-25 was 
thus placed in serious jeopardy by the lack of a 
suitable manufacturing plant. The only remain- 
ing possibility was plant No31 named after 
Gheorgiy K Dimitrov in Tbilisi, in the Soviet 
Republic of Georgia — the major manufacturing 
base for the MiG-21UM Mongol-B trainer, pro- 
duction of which was winding down in fulfilment 
of its last export orders. Negotiations with the 
plant’s management were long and difficult, 
but prospects were suddenly and unexpect- 
edly improved after the demonstration of the 
T8-2D prototype to the Georgian political lead- 
ership on 4th June 1977. The flight demonstra- 
tion had a decisive effect on the aircraft's 
further prospects and a mere three days later, 
on 7th June, MAP issued an order authorising 
the manufacture of the Su-25 at the Tbilisi plant. 

The factorys engineers quickly mastered 
the technique of welding the Su-25's armoured 
cockpit ‘tub’ made of ABVT-20 titanium alloy, 
using a new welding technique that permitted 
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the joining of titanium panels without the use of 

special equipment. The welding process took 

place in the open, the titanium armour panels 
being welded in a stream of inert argon gas. 

The factory's mastery of Su-25 production 

made it possible to deliver the first two aircraft 

to the Soviet Air Force for flight tests in 1979. 

After completion of the joint State acceptance 

trials, using the seven aircraft assigned to the 

programme, full-scale production of the Su-25 
was then initiated at Tbilisi. As already 
described in Chapter 2, two of these develop- 
ment aircraft were evaluated in real combat in 

Afghanistan. 

Production examples of the Su-25 differed 
from the first prototype (T8-1D) in a number of 
details. These included the following features: 
- the fuselage nose lengthened by 210mm 

(8.27in), with a large single oblique window for 

the Fon (Background) laser rangefinder; 

- different fixtures for some of the maintenance 
access hatches; 

- different lower forward fuselage panels (a 
change necessitated by the new VPU-17A 
cannon installation with a fixed GSh-2-30 
cannon); 

- adifferent arrangement of the nose gear unit, 
which was offset 50mm (1.97in) to port; 
the absence of flat side panels and opening 
hatches in the area between fuselage frames 20 
and 25; 

- arear fuselage lengthened to accommodate 
ASO-2V chaff/flare dispensers; 

- aredesigned brake parachute cover; 

- alengthened fairing for the tail antenna/feeder 
system; 

- the installation of an air intake at the base of the 
fin for cooling electrical generators; 

- reshaped oval-section engine air intakes of 
greater cross-section area with forward-sloping 
intake faces; 

- changes to the length and shape of the engine 
nacelle panels; 

- changes to the shape of the air intake trunks 
and engine nacelles where they join the wing 
roots. 


When compared with the first two prototypes, 
production Su-25s exhibited considerable dif- 
ferences both in the geometry, as well as in the 
actual construction of the wings and their com- 
ponents. The layout, design and composition 
of the aircrafts equipment underwent various 
changes as a consequence of experience 
gained during flight tests, operational use in 
squadron service and from analysis of Su-25 


operations in the Afghan War. Some of these 
improvements were aimed at reducing the 
labour intensity of manufacturing the aircraft, 
while others were attempts to increase the 
Su-25’s combat survivability, as well as to 
increase its combat effectiveness. An espe- 
cially large range of modifications and improve- 
ments was introduced in aircraft batches 
manufactured from 1986 onwards. The 
changes to component layout, design and 
equipment took place in stages, from batch to 
batch, throughout the type’s manufacturing 
history. The main design changes and 
improvements included the following: 

- the area of the wingtip airbrakes was increased 
from 1.2m? to 1.8m* (from 12.92ft? to 19.38ft*) in 
order to increase their effectiveness; this was 
done by introducing auxiliary brake panels 
which opened to an angle 90° relative to the 
external surfaces of the main brakes as the 
latter deployed upwards and downwards 
through 55° (total 110°); 

- the root portion of the third section of each 
leading-edge slat was extended to form a 
‘dogtooth’, slightly increasing the wing chord 
outboard of it; 

- the main load-bearing elements of each wing 
were reinforced to guarantee the defined 
operational G limit; 

- anti-glare shields were mounted on the wingtip 
airbrake fairings inboard of the landing lights; 

- vortex generators were mounted on the wingtip 
airbrake fairings; 

- the wing centre section panels were reinforced; 

- the shape of the brake parachute housing was 
changed as a result of chaff/flare dispensers 
being mounted in that area; 

- additional chaff/flare dispensers were also 
mounted on the upper rear surface of the 
engine nacelles, alongside the engine bay 
cooling air scoops; 

- the attachment points for the cannon were 
strengthened, an additional attachment was 
provided to support the barrel and the structure 
of the fuselage nose around the cannon 
installation was also reinforced; 

- the rear fuselage structure was strengthened; 

- the horizontal tail was modified, with improved 
mass balancing of the elevators; 

- an additional fire extinguishing system was 
installed in the rear fuseiage equipment bay 
adjoining the engine bays; 

- additional armour plating was applied to the 
sides of the rear fuselage tail boom, as.a result 
of combat experience; armour plating on the 
front fuselage was also increased; 


An early single-seat Su-25 on the factory apron 
in Tbilisi. The aircraft wears a non-standard two- 
tone camouflage scheme lacking the usual pale 
blue undersides. Sukhoi Design Bureau 


This uncoded Su-25 sports the camouflage 
scheme adopted for use in Afghanistan, with the 
pale blue-grey underside colouring extending 
right up to the fuselage waterline. It carries a 
pair of PTB-800 drop tanks on the inner pylons, 
a pair of B-8M1 FFAR pods outboard and FAB- 
250M62 low-drag HE bombs on the remaining 
pylons. Sukhoi Design Bureau 
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‘15 Red’, an early-production Su-25 operated by 
GNIKI VVS, passes over the River Akhtooba not 
far from its home base, Akhtoobinsk. Sergey 
Skrynnikov 


A Su-25 coded ‘90 Blue’ at Kubinka AB west of 
Moscow. The aircraft is one of several operated 
by the 3rd Squadron of the 234th Guards Fighter 
Regiment (GvlIAP). In addition to two drop tanks 
and four B-8M1 FFAR pods, it is armed with a 
pair of S-24 heavy unguided rockets on launch 
rails and a pair of R-60M AAMs. Yefim Gordon 
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‘5039 White’, a Czech Air Force Su-25K. 

The white triangle on the dielectric fin cap is 
apparently quick-identification markings applied 
for a war game. Carlo Kuit 


- the undercarriage was strengthened and 
additional discs were installed in the multi-disc 
wheel brakes; 

- arange of improvements was introduced to 
reduce the labour intensity of the manufacturing 
process for certain airframe components, which 
led to a slight increase in the total weight of the 
airframe; 

- aspecial fire protection coating was applied to 
parts of the engine nacelles and rear fuselage; 

- the aircraft's avionics were augmented by the 
inclusion of an R-828 FM/VHF radio to 
communicate with ground forces; 
higher-capacity (1,150-litre/253-Imp gal) PTB- 
1150 drop tanks were introduced, permitting a 
greater radius of action and longer ferry range; 

- theaircraft was adapted for the installation of 
the uprated R195 engines offering an increased 
time between overhauls (TBO) and a lower 
infrared signature. 


Up to 1989 plant No 31, renamed the Tbilisi Air- 
craft Manufacturing State Association (TAGO - 
Tbilisskoye aviatsionnoye gosoodarstvennoye 
obyedineniye) in the 1980s, had produced a 
total of 582 single-seat Su-25s for the ‘home 
market (commencing with T8-3 and T8-4 pro- 
totypes), apart from the Su-25K export variant 
(see below). About a dozen unfinished air- 
frames were still sitting in the assembly shop in 
Tbilisi as of this writing. This total breaks down 
as follows: 


Year Quantity Year Quantity 
1978 2 1984 62 
1979 1985 78 
1980 10 1986 58 
1981 13 1987 100 
1982 30 1988 85 
1983 55 1989 85 


In the course of the Su-25's operational service 
and after a number of accidents caused by sys- 
tems failures attributed to salvo firing of 
weapons or the launching of heavy-calibre 
unguided rockets, the use of its main arma- 
ment — the 240mm S-24 rocket - was prohib- 
ited. Its place as the aircraft's main heavy 
weapon was taken by the 500-kg (1,100-Ib) 
FAB-500 general purpose high-explosive 
bomb, producing a similar effect, albeit from a 
markedly different delivery profile. 

Work had already started in the Sukhoi 
Design Bureau on further developments and 
improvements to the Su-25, even during the 
early testing stages. In 1976, for example, the 
Soviet Air Force wrote up a long list of modifi- 
cations to the aircraft and proposed that the 
single-seater should be modified to have two 
additional underwing hardpoints, plumbed for 
the carriage of two more auxiliary fuel tanks. 


More radical at the time, it was also proposed 
that the pilot should be provided with helmet- 
mounted sights (HMS) and the aircraft 
equipped with four R-73 (AA-11 Archer) air-to- 
air missiles for self-defence. The aircraft's per- 
formance would have been significantly 
improved by installing new R-295 engines, 
each of 5,000kgp (11,020lbst) thrust. Subse- 
quently, the single-seat Su-25 was to undergo 
various modifications and receive certain 
improvements, albeit by a somewhat different 
route. 


Su-25K Export Version (T-8K) 
The Su-25 was used as the basis for an export 
variant known as the Su-25K or T-8K (kom- 
mercheskiy — ‘commercial’, that is, customer 
version; the traditional Sukhoi OKB designator 
for export variants). The Su-25K differed from 
the 'domestic' (Soviet Air Force) version in cer- 
tain minor details concerning internal equip- 
ment. Externally the export variant could be 
distinguished from the Soviet version by the 
distinctive triple rod aerials of the older SRO-2 
Khrom (Chromium; NATO Odd Rods) IFF sys- 
tem. Although many early-production Soviet 
Air Force Su-25s were also equipped with the 
same system, most of the Soviet Air Force 
examples featured the later SRO-1P Parol’ 
(Password) D-band IFF system identifiable by 
the equally characteristic small triangular blade 
aerials in front of the cockpit and under the rear 
fuselage. 

A total of 180 Su-25Ks were built by plant 
No31 in Tbilisi between 1984 and 1989, pro- 
duction breaking down as follows: 


Year Quantity Year Quantity 
1984 8 1987 40 
1985 36 1988 40 
1986 40 1989 16 


The Su-25K was delivered new to the air forces 
of the former Czechoslovakia (the fleet being 
divided between the Czech Republic and Slo- 
vakia), Bulgaria, Iraq, North Korea and Angola. 
Later the type was purchased, or acquired, by 


Armenia, Azerbaijan, Belarus, Democratic 
Republic of Congo, Ethiopia, Georgia, Kaza- 
khstan, Macedonia, Peru, Turkmenistan, 
Ukraine and Uzbekistan. 


Su-25UB Combat Trainer (T-8UB) 

The issue of building a combat trainer variant of 
the Su-25 first arose in the mid-1970s and a 
preliminary design was drawn up in 1977; the 
aircraft received the designation T-8UB 
(oochebno-boyevoy [samolyot] - combat 
trainer). The trainee and the instructor sat in 
tandem under a common canopy with individ- 
ual sideways-opening sections and a fixed 
canopy section in between. To give the instruc- 
tor a measure of forward view the seats were 
staggered vertically, giving the aircraft a dis- 
tinctive hump-backed appearance; also, the 
instructor was provided with a retractable for- 
ward-vision periscope in his canopy section. 

In the early 1980s Yuriy V Konyshev, the 
Director of the Ulan-Ude Aircraft Production 
Association (U-UAPO - Oolahn-Oodenskoye 
aviatsionnoye  proizvodstvennoye  obyedi- 
neniye), approached the management of the 
Sukhoi OKB and the Ministry of Aircraft Indus- 
try with the suggestion that his enterprise 
should take on the manufacture of the Su-25. 
The reason for his approach was that produc- 
tion of the MiG-27 fighter-bomber at Ulan-Ude 
was to cease in 1981, freeing up manufacturing 
capacity at the plant, which the Director wished 
to employ in continued production of another 
major aircraft programme. It was decided, 
therefore, that production of the Su-25UB 
would commence at Ulan-Ude rather than Tbil- 
isi. U-UAPO was tasked with producing the first 
two prototypes, the T8UB-1 and T8UB-2, and in 
1982 a full set of engineering documents was 
sent to the plant. 

A change of management at the plant 
caused the work on the prototypes of the two- 
seat version of the Su-25 to be delayed, and by 
1983 neither of the two aircraft had been com- 
pleted, contrary to the original expectations. 
The Su-25's Chief Designer Vladimir Babak 
had to intervene personally in order to establish 
a normal production rhythm for the assembly of 
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Top left: The partial mock-up of the Su-25UB 
(T-8UB) two-seat trainer, with the legend '8UB' in 
Cyrillic letters. Sukhoi Design Bureau 


Top right: Production aircraft wear the late 
version of the U-UAPO logo; the bear is smaller 
and placed on a white background. Note the 
blind flying hood in the forward cockpit. Yefim 
Gordon 


Above and left: ‘201 Red’, the first prototype of the 
Su-25UB (T8UB-1, c/n 38220105002). Note the 
early-style ‘angry bear’ logo of the Ulan-Ude 
Aircraft Production Association (U-UAPO) which 
built the two-seater. Sukhoi Design Bureau 


Lower left: *97 Red' (c/n 38220128128), a standard 
production Su-25UB, at Kubinka AB in 1992; it is 
armed with Kh-25MT heat-seeking air-to-surface 
missiles. Like the single-seaters of the 
Nebesnyye Goosary team, the aircraft belonged 
to the resident 234th GvIAP. Yefim Gordon 


the first prototype batch. In 1984, five fuselage 
sets of the two-seater had been assembled at 
Ulan-Ude, and the machines were in various 
stages of completion. The first three of these, it 
was decided, were to be sent to the Sukhoi 
OKB, to be used as prototypes for the planned 
T-8M ‘tank buster’ upgrade, so the assembly of 
the first fully-equipped combat trainer proto- 
types using the two remaining fuselages was 
not completed until the second half of 1985. 
Coded ‘201 Red’, the first prototype (c/n 
38220105002, f/n 01-01) was rolled out in July 
1985 and made its maiden flight from Ulan- 
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Ude/Vostochnyy, the U-UAPO factory airfield, 
on 10th August with Sukhoi test pilot A A Ivanov 
at the controls. The second flight followed two 
days later, whereupon the T8UB-1 was dis- 
mantled and airlifted to Sukhoi's flight test facil- 
ity at Zhukovskiy. There the aircraft was fitted 
out with test and recording equipment and all 
of its systems were checked out before per- 
forming another test flight on 10th October, 
again in the hands of Ivanov. A manufacturer's 
test programme was set up, although as a 
result of production delays with the two proto- 
types this did not proceed at the planned pace. 
Moreover, the aircraft was only configured as a 
pure training variant, not as a combat trainer. 

V P Vasil'yev was the project engineer for the 
flight test programme, whilst the actual flying 
was carried out by Sukhoi test pilots A A Ivanov, 
Nikolay F Sadovnikov and Oleg G Tsoi. The first 
flight with two pilots on board took place on 7th 
December 1989. The flight tests were designed 
to check the aircraft's main performance crite- 
ria, including the field performance, stability 
and control response of the new variant. The 
factory tests were completed on 13th Decem- 
ber 1985 and at the end of the same month the 
second prototype, T8UB-2 (‘202 Red’, c/n 
unknown, f/n 01-02), made its maiden flight, 
enabling the two aircraft to be handed over in 
early 1986 for the commencement of State 
acceptance trials. The latter went ahead at a 
rapid pace throughout 1986 and included use 
ofthe aircraft in its combat application, with live 
weapons tests. Upon completion of the State 
acceptance trials, the T-BUB was recom- 
mended for Soviet Air Force service, with due 
note being taken of the need to correct certain 
minor problems recorded in the trials report. 
Series production of the two-seat training vari- 
ant, which was given the official designation 
Su-25UB, commenced at Ulan-Ude in 1986 
and the first examples of the sparka were deliv- 
ered to Soviet Air Force squadrons in 1987. 
(Sparka is the traditional Russian colloquial 
term for the two-seat variant of a single-seat 
fighter, deriving from the words sparennoye 
oopravleniye (dual controls), and translates 
loosely as 'two-sticks .) 

The Su-25UB replaced the Czech-built Aero 
L-39 Albatros jet trainer, which up to then had 
been used by Soviet Air Force attack regiments 
to train pilots selected to fly the single-seat 
Su-25. The first series-produced Su-25UBs 
manufactured at Ulan-Ude carried the factory's 
emblem on the nose, depicting a brown bear 
standing on its hind legs against a white back- 
ground. The Su-25UB had basically the same 
construction number system as the single- 
seater. For instance, a Soviet Air Force example 
coded ‘50 Red’ was c/n 38220126147; 382 is a 
code for the manufacturer (U-UAPO), 201 is an 
in-house product code (the first prototype's tac- 
tical code was not a matter of chance!), while 
the remaining digits do not signify anything. 


Upper view of a Su-25UB. The wing leading-edge 
dogtooth is clearly visible. Yefim Gordon archive 


The Su-25UB was intended for training and 
check flights of first-line pilots and teaching 
cadets the techniques of aircraft handling in 
Soviet Air Force flying schools. It was also used 
to teach formation flying and operations in a 
combat group during conversion training for 
the single-seat Su-25, as well as introduction to 
weapons application. The performance of the 
Su-25UB did not differ substantially from that of 
the single-seater. The navigation/attack suite 
and weapons control system of the two-seater 
enabled it to be used for both routine training 
and weapons training missions. The Su-25UB 
catered for the following types of training tasks: 
- development of flying techniques, both in 

daylight conditions and ai night, in visual 

meteorological conditions (VMC) and 
instrument meteorological conditions (IMC); 


- instrument flying, for which purpose the front 


cockpit is equipped with a blind flying hood; 


- attacks on ground targets, either simulated 


using a gun camera, or using cannon, unguided 
rockets and photo-bombing or live bombing 
techniques; 


- teaching pilots how to handle systems 


malfunctions by simulating emergencies of the 
student's instruments from a special panel in 
the instructor s cockpit. 
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The Su-25UB was powered by R95Sh engines, 
as used in the single-seater, and the naviga- 
tion/attack system was also identical to that of 
the Su-25. The Su-25UB did, however, differ 
from the single-seater in the following main 
respects: 

- forward fuselage structure modified to take the 
new two-seat cockpit: 
redesigned cockpit canopy; 

- different and lighter integral boarding ladder; 

- Slightly changed equipment layout, particularly 
in the fuselage nose and fuselage spine 
compartments; 

- installation of dual flight and engine controls, 

dual life support systems and ejection seats, 

uprated air conditioning, electrical supplies and 
hydraulics; 

dual annunciator panels to signal in-flight 

systems failures, operation of the air 

conditioning and flight controls. 


Despite the addition of the second cockpit, the 
length of the forward fuselage and the overall 
length of the Su-25UB did not change. 
Changes connected with the increased height 
of the forward fuselage section led to a com- 
mensurate increase in the height of the centre 
fuselage spine. The undercarriage of the 
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Top left: A view inside the assembly hall at Ulan- 
Ude, with a number of Su-25UB trainers in 
varying stages of construction. U-UAPO 


Top right: U-UAPO personnel at work installing 
the avionics and equipment of a Su-25UB. 
U-UAPO 


Left: The nose of ‘33 Yellow’ (f/n 09-05), a 
production Su-25UB operated by LII. Note that 
the bear logo had been covered with masking 
tape when the aircraft was given a new coat of 
paint, creating this odd effect. Anton Paviov 


Below: ‘72 Red’, a Russian Air Force Su-25UB, 
taxies out for take-off during the Russian 
withdrawal from Germany. The double-action 
airbrakes have presumably been deployed to 
check them. T Shia 
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Top left: An unmarked Su-25UBK finished in an 
unusual camouflage scheme. U-UAPO 


Top right: An U-UAPO test pilot gives a thumbs- 
up after an uneventful sortie, satisfied that all 
systems work OK. The sticker on his flying 
helmet is noteworthy. U-UAPO 


Right: Another unmarked Su-25UBK flies near 
Ulan-Ude on a pre-delivery test flight. 
Ulan Ude factory 


Below: Still in chrome yellow primer finish, a 
brand-new Su-25UB belches fire like a dragon as 
the cannon is test-fired. U-UAPO 


Su-25UB is identical to that of the single-seat 
Su-25. The angle of view downward over the 
fuselage nose for the trainee is the same as for 
the single-seater (17^), whilst the angle for the 
back-seater (instructor) is 7°. The height differ- 
ence between the instructor's seat and the stu- 
dent's position is 440mm (17.32in). The cockpit 
of the Su-25UB is equipped with two Zvezda 
K-36L ejection seats and the flight control sys- 
tem is modified, with full dual controls. The 
instructors position in the rear cockpit has a 
sliding throttle, the engine controls in both 
cockpits being directly inter-linked, whilst the 
instructors position gives him priority over a 
range of commands. 

The electronic systems of the two-seater 
differ slightly from those of the single-seater, 
both in their composition and purpose. These 
differences are primarily related to the installa- 
tion of a second set of controls in the rear cock- 
pit of the Su-25UB. A useful innovation on the 


Su-25UB, typical of many Russian trainers, is 
that the instructor is able to input simulated 
malfunctions on the instrument panel of the stu- 
dent in the front cockpit. This is achieved by 
providing the instructor with special indicators, 
controls and warning lights, with which he can 
check and monitor the actions of the trainee; in 
an emergency the instructor can override the 
trainee's actions. The aircraft is fitted with an 
intercommunication system (intercom) permit- 
ting two-way conversation between the two 
pilots and there is also a cockpit voice recorder. 

By the end of 1986 the Ulan-Ude plant had 
produced 25 Su-25UBs, although the two- 
seater had not yet completed its State accep- 
tance trials and had not been officially cleared 
for service with the Soviet Air Force. The two 
prototypes had been engaged in joint State 
acceptance trials throughout 1986. When the 


existence of the trainer became known in the 
West, the Su-25UB was codenamed Frogfoot- 
B, the single-seater’s reporting name being 
amended to Frogfoot-A. 


Su-25UBK Export Combat Trainer 
(T-8UBK) 

From 1986 to 1989, in parallel with the produc- 
tion of the Su-25UB for domestic use, the Ulan- 
Ude plant was also producing the Su-25UBK 
(T-BUBK) export version (oochebno-boyevoy, 
kommercheskiy), which was intended for those 
countries that had already bought the Su-25K. 
The Su-25UBK differed from the Su-25UB only 
in minor details, in much the same way as the 
export Su-25K differed from the Soviet Air 
Force Su-25 sans suffixe. Su-25UBKs were 
exported to the former Czechoslovakia, Bul- 
garia, Iraq, North Korea and Angola. 


w 
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The sole example of the ‘demilitarised’ Su-25UT (aka Su-28M) was converted from the T8M-1 in 1987 for DOSAAF, the Soviet paramilitary sports 
organisation, whose logo can be seen on the tail. Here it is shown with the original tactical code ‘07 Blue’; note the OKB's ‘winged archer’ logo. 


Apart from the stylish red/white/blue colour scheme, the Su-28M differed outwardly from the Su-25UB in lacking the cannon installation, the laser seeker 
window, the wing pylons and the ‘towel rail’ aerial of the R-828 radio under the aft fuselage. The tail ‘stinger’ of the Pion ESM system aft of the rudder 
was retained. Both Sukhoi Design Bureau 
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Su-25B (T-8B) Upgraded Singie-Seat 
Attack Aircraft (Project) 

While preparing the Su-25UB for production, the 
Sukhoi Design Bureau examined the possibility 
of providing the airframe of the two-seater with 
as much commonality as possible with the sin- 
gle-seat Su-25. Whilst the two-seat Su-25UB 
was being built, operational experience with the 
single-seater was taken into consideration in a 
proposal to equip the Su-25 with more 
advanced equipment and increase its combat 
survivability. This study led the designer to con- 
sider the possibility of using the airframe of the 
two-seat Su-25UB as the basis for a more 
advanced single-seater with enhanced combat 
capabilities. This came to be known as the 
Su-25B (in-house product code T-8B). It was 
planned to equip the Su-25B with more 
advanced equipment, additional combat sur- 
vival features and an increased combat payload. 
The R195 would have been used as the power- 
plant for this variant. The concepts embodied in 
the Su-25B project were later to be used in the 
design of the even more advanced T-8M spe- 
cialised anti-tank variant (see Chapter 5). 


Su-28 Basic Jet Trainer 

(Su-28M, Su-25UT, T-8UT) 

The two-seat Su-28 basic jet trainer (also 
known as the Su-25UT or T-8UT, that is, 
oochebno-trenirovochnyy - training, used 
attributively) was evolved from the Su-25UB as 
a private initiative of Sukhoi's Chief Designer for 
the Su-25 series, Vladimir Babak. However, the 
idea of building a basic trainer based on the 
design of the Su-25 ‘shturmovik’, to replace the 
Czech-designed and built Aero L-39 Albatros 
used by DOSAAF, had first been put forward 
in 1981 by Marshal Aleksandr N Yefimov. 
DOSAAF (Dobrovol’noye ^ obshchestvo 
sodeystviya armii, aviahtsii i flotu — Voluntary 
Society for the Support of the Army, the Air 
Force and the Navy) was a communist-era 
paramilitary sports society that offered pre-ser- 
vice training for young boys and girls in a vari- 
ety of military disciplines, including flying 
training. It has now been replaced by ROSTO 
(Rosseeyskaya ^ oboronnaya sportivno- 
tekhnicheskaya organizatsiya — the Russian 
Defence, Sports and Technical Organisation) 
which has broadly similar aims.) 

Itwas decided to lighten the aircraft as much 
as possible, in order to improve its perfor- 
mance. The modified aircraft, which received 
the factory code number T8-UT and the official 
designation Su-28 (or Su-25UT), differed from 
the basic Su-25UB in the absence of the 


the weapons control system; 
the sighting system; 


weapons hardpoints and pylons; 
screening of the engines; 


of the Su-28M with the original 
code. Sukhoi Design Bureau 


electrical supplies which powered the deleted 
equipment items; 

- duplicated control rods for the elevator circuit; 
- explosion-suppression polyurethane foam filler 
in the fuel tanks. 


Redundant elements of the fuel system were 
also removed on conversion to the Su-28 
(Su-25UT) standard. Ballast was installed to 
compensate for the change in the aircraft's 
centre of gravity after the removal of heavy 
items such as the cannon; the laser rangefinder 
window in the nose and the recess for the can- 
non barrels were faired over, while the aper- 
tures left by removal of certain indicators and 
panels in the cockpit were blanked off. 

Changes were made to the wing leading-edge 

slats, with a double kink at half-span instead of 

the usual dogtooth. 

The first prototype Su-25UB (‘201 Red’) was 
selected for conversion as the Su-28. A very 
early-production was selected for conversion. 
Upon conversion the aircraft received the new 
in-house designation T8UT-1, a striking civilian- 
style white/red/blue colour scheme and, ini- 
tially, the tactical code ‘07 Blue’, along with 
DOSAAF titles in blue on the fin. The aircraft 
was intended for basic training, navigation 
training, formation flying training and the teach- 
ing of aerobatics. In sum, it was able to offer the 
following training procedures: 
basic jet training; 

- aircraft handling and navigation both in daylight 
and at night, in VMC and IMC conditions; 

- instrument flight using a ‘blind flying hood’ 
for the student; 

- teaching the student how to handle certain 
malfunctions, using a special malfunction 
simulator in the instructor's (rear) cockpit; 
malfunctions of the navigation instruments, 
engine and various aircraft systems could be 
simulated. 


The Su-28 (Su-25UT) had maximum common- 
ality with the Su-25UB and Su-25 in terms of 


handling, performance and cockpit equipment, 
but was more agile and boasted a better 
ability to take off, land and carry out normal 
flight on one engine. Like the standard Frog- 
foot, it could use automotive diesel fuel if 
necessary and operate from grass airfields, 
and the undercarriage could cope better with 
hard landings due to the lighter weight. The air- 
craft was capable of performing up to 18-20 
take-offs and landings in one sortie. It also 
exhibited high reliability and safety, with mini- 
mal expenditure on servicing. For ferrying to 
other airfields, the Su-28 (Su-25UT) could carry 
four 800-litre (176-Imp gal) PTB-800 auxiliary 
fuel tanks, which could be jettisoned in an 
emergency. 

Conversion of the Su-28 (Su-25UT) was 
completed towards the end of July 1987 and 
the aircraft performed its maiden flight in 
August of that year. The aircraft was then pre- 
pared for the annual Aviation Day air display 
held at Moscow-Tushino airfield on the third 
Sunday of August. For this demonstration, the 
Su-28 (Su-25UT) carried out a trial landing on a 
grass runway (Tushino also has only a grass 
runway, although some of the aircraft parking 
areas are paved) and once again confirmed its 
excellent field performance. The Sukhoi OKB's 
new General Designer Mikhail P Simonov, who 
had succeeded Pavel O Sukhoi after his death, 
personally authorised the landing on the grass 
airfield. However, despite the success of the 
grass strip landing, the Su-28's flight at Tushino 
did not take place because the show was can- 
celled. Nevertheless, the new trainer was 
unveiled in Volgograd where it participated in 
an aerobatic competition and achieved third 
place overall. A little later, in June 1989, the air- 
craft was displayed at the 38th Paris Air Show 
at Le Bourget with the new designation Su-28M 
and was also demonstrated at air shows in the 
Philippines, Dubai and Abu Dhabi. On the 
occasion of its trip to Paris it gained a new 
code, ‘302 Blue’, which was again the Le Bour- 
get exhibit code. 
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Su-25UTG (T-8UTG) Naval Trainer 

In the summer of 1984, almost concurrently 
with the commencement of ‘ski-jump’ trials with 
the Su-27 as part of the Soviet shipboard fighter 
programme, a series of similar tests was being 
carried out with the fourth prototype Su-25 (the 
T8-4). The ski jump was part of a simulated air- 
craft carrier deck at Novofyodorovka AB in the 
town of Saki on the Crimea Peninsula, home to 
the Soviet Naval Aviation Test Centre. The 
‘unsinkable carrier’ was originally known as 
NIUTK (Naoochno-issledovatel'skiy i oochebno- 
trenirovochnyy kompleks — Research, Devel- 
opment & Training Complex) but this clumsy 
acronym soon gave way to the easily pro- 
nounceable nickname Nitka (Thread) that soon 
found its way into official documents as well. 
('Nitka' is also said to be an acronym in this 
case, standing for Naoochno-issledovatel'skiy 
trenirovochnyy kompleks aviahtsii — Aviation 
Research & Training Complex', since it was 
used both for testing new shipboard aircraft 
and for training Soviet Navy carrier pilots.) The 
tests proved the possibility of using the Su-25 
for ski-jump take-offs, which persuaded the 
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Sukhoi OKB to begin designing a carrier- 
capable trainer. The aircraft received the desig- 
nation T-8UTG, or Su-25UTG (oochebno- 
trenirovochnyy s gakom - trainer with an 
[arrester] hook). 

Development work on the T-8UTG started in 
1987 at the initiative of Mikhail Simonov and 
Vladimir Babak. It was based on the Su-25UB 
combat trainer and was designed specifically 
to train pilots in the techniques of taking off and 
landing from a land-based simulated carrier 
deck complex, with a sloping ski-jump section 
and arrester wires. It could also be used for 
training and check flights for service pilots or 
the training of students in military flying 
schools. At the beginning of 1988 a standard 
Su-25UB (c/n unknown, f/n 05-10) was set 
aside for conversion into the navalised trainer 
prototype (TBUTG-1). 

Painted in a blue ‘naval’ camouflage and 
wearing the tactical code ‘08 Blue’, the aircraft 
flew from Ulan-Ude to Sukhoi's flight test facil- 
ity at Zhukovskiy in March 1987. After installa- 
tion of the arrester hook and appropriate local 
structural reinforcement, plus removal of some 


The Su-28M banks away from the camera ship, 
displaying its red-painted wing and stabiliser 
undersides and red belly. Sukhoi Design Bureau 


The Su-28M was displayed at the 1989 Paris Air 
Show, gaining the exhibit code *302 Blue' as its 
new identity for the occasion. Note that the 
DOSAAF logo has been eliminated. 

Ferdinand C W Kasmann 


equipment that was surplus for the carrier train- 
ing role and installation of test equipment the 
machine was test flown by Igor’ V Votintsev in 
September 1988. N P Petrookhin was the pro- 
ject flight test engineer for the manufacturer's 
flight tests. In October, the aircraft was ferried 
down south to Saki, where a programme of 
arrested landings was carried out. These flights 
were mainly performed by Sukhoi OKB test 
pilots Igor Votintsev, Viktor G Pugachov, Yev- 
geniy | Frolov and Sergey N Melnikov, whilst LII 
test pilot A V Krootov and military test pilots AB 
Lavrikov and A | Fokin were also involved in the 
programme. On 1st November 19839, piloted by 
Votintsev and Krutov, the T8UTG-1 prototype 
carried out the type's first landing on the Soviet 
Union's first and only conventional take-off and 
landing (CTOL) aircraft carrier, SNS Tbilisi, pre- 
ceded by prototypes of the Su-27K Flanker-D 


and MiG-29K Fulcrum-D carrier-borne fighters. - 


(SNS = Soviet Navy Ship. The Tbilisi was later 
renamed RNS (Russian Navy Ship) Fleet Admi- 
ral Kuznetsov and is now the Russian Navy's 
sole aircraft carrier, the Kiev class V/STOL car- 
riers having been retired.) Flight testing of 
T8UTG-1 to establish the viability of basing the 
aircraft on the carrier continued into 1991 and 
was completed in 1992, when the carrier was 
relocated to her new home port of Severo- 
morsk near Murmansk beyond the Arctic Cir- 
cle, in the far north of Western Russia. 

A small batch of Su-25UTG trainers was built 
at Ulan-Ude in 1989-1990. The new-build aircraft 
differed from the prototype in having folding 
wings to facilitate carrier deck storage. The air- 
craft were based at Novofyodorovka AB in Saki. 

The overall performance of the Su-25UTG 
differs little from that of the basic Su-25UB. Its 
flight instrumentation allows the normal range 
of training activities and check flights to be car- 
ried out in all weather conditions. The aircraft 
has maximum commonality with the Su-25UB 
in terms of its aerodynamic layout, weight and 
dimensions, powerplant and related systems, 
the airframe structure, including the undercar- 
riage and internal equipment. The Su-25UTG 
can be used for the following training tasks: 

- take-off from the ski-jump of the Nitka 

‘unsinkable carrier’ simulator at Saki; 

- arrested landings using the aircraft's retractable 
arrester hook; 

- basic aircraft handling, in daylight and at night, 
in VMC and IMC; 

- instrument flight, including the use of the blind 
flying hood for the student; 

- simulation of malfunctions, as on the Su-25UB; 

- basic flight training in military flying schools and 
training cenires. 


The Su-25UTG navalised trainer 
was developed in 1987 for training 
shipboard fighter pilots. This is the 
prototype (TBUTG-1, ‘08 Biue’) in 
original configuration with non- 
folding wings pictured at the OKB’s 
flight test facility in Zhukovskiy. 
Note the three-tone blue/grey naval 
camouflage and the lowered 

arrester hook. Sukhoi Design Bureau 


Two more shots of the Su-25UTG 
prototype at Zhukovskiy. Note the 
absence of the cannon. Sukhoi 
Design Bureau 
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Top left: The substantial arrester hook is 
equipped with lateral hydraulic dampers. 

it retracts against a transverse stabilising bar. 
Note that the hook locks into place very close to 
the triangular blade aerial of the SRO-1P Parol’ 
(Password) IFF system. Note also the lack of the 
brake parachute container. Sukhoi Design Bureau 


Top right: The arrester hook of the Su-25UTG is 
hinged to a substantial triangular ventral 
mounting. The rear fuselage is reinforced and 
the airframe is designed to accept deceleration 
loads up to 5Gs on landing. Sukhoi Design Bureau 


Left: The TBUTG-1 on the deck elevator of the 
Soviet/Russian Navy's first and only 
conventional take-off and landing (CTOL) aircraft 
carrier, the SNS Tbilisi (later rechristened SNS 
Fleet Admiral Kuznetsov). Thankfully the elevator 
is big enough to take the Su-25UTG even with the 
wings unfolded. The tug was specially designed 
for service aboard the carrier. Sergey Skrynnikoy 


Below: Trailing smoke, *08 Blue' has just taken 
off from the angled deck of SNS Tbilisi. Unlike 
US Navy aircraft carriers, the Soviet (Russian) 
carrier has no deck catapults, the fighters using 
the ski jump on the bows to take off in full 
afterburner. The Su-25UTG can use the angled 
deck for take-off. Sergey Skrynnikov 
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Top left: This view of an uncoded Su-25UTG 
shows the 'solid' nose lacking the laser ranger 
window of the land-based versions. The aircraft 
has only four pylons, but all of them are ‘wet’. 
U-UAPO 


Top right: Later the TSUTG-1 prototype was 
modified by adding a wing-folding feature. 
via Ernest Katayev 


Above: The T-2 ski jump, emulating that of the 
real aircraft carrier, makes up a key component 
of the ‘unsinkable carrier’ at Novofyodorovka AB 
popularly known as Nitka (Thread). Here, one 

of the 279th KIAP's Su-25UTGs, ‘14 Red’, is seen 
a second before clearing the ski jump. 

Yefim Gordon 


Right: Su-25UTG *14 Red' performs a simulated 
wave-off (go-around) at the Nitka complex. 
Typically of carrier operations, the final approach 
is made at high power with the airbrakes wide 
open in order to have plenty of power available 

in case a go-around is necessary. Note that the 
arrester hook is stowed. Yefim Gordon 
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The Su-25UTG differs from the Su-25UB in 


lacking the following systems and equipment: 


targeting and sighting equipment; 

weapons control system; 

built-in cannon; 

armour screening of the engines and the 
service fuel tank in the centre fuselage; 

brake parachute; 

the R-828 radio for communicating with ground 
forces; 

the SPO-15 Beryoza (Birch) radar homing and 
warning system (sistema preduprezhdeniya ob 
obloochenii - RHAWS); 
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self-protection systems (chaff/flare dispensers). 


When compared with other variants of the 
Su-25, the Su-25UTG exhibits the following 
differences: 
a retractable arrester hook with a rebound 
damper, retraction/extension jack and lateral 
stabilisers; 
a modified rear fuselage strengthened to 
take the increased loads created by the 
arrester hook during deck landings; the brake 
parachute housing is faired over with a 
rounded cap; 


Real-life carrier operations: a 279th KIAP 
Su-25UTG is seen here just as it leaves the ski 
jump of the RNS Fleet Admiral Kuznetsov. 
Sergey Skrynnikov 


A 279th KIAP Su-25UTG catches the wire 
aboard the Fleet Admiral Kuznetsov, displaying 
the Russian Navy's St Andrew's flag below the 
cockpit and the Russian double-headed eagle 
on the fin. Note the erected forward vision 
periscope in the instructor's cockpit. 

Roman Kondrat ev 


Five Su-25UTGs were retained by the Ukrainian 
Navy after the break-up of the Soviet Union. 
However, at least two of them, including ‘63 
Red', were transferred to the Russian Navy; still 
wearing Ukrainian insignia and a seagull 
emblem on the fin, the aircraft is seen here 
undergoing maintenance at Severomorsk-3 AB, 
its new home. Yefim Gordon 


power folding on the outer wings, the folding 
joints being located at half-span; 

blanking plates and fairings fitted over the 
removed cannon, sensors, indicators and 
panels of the weapons system; 

there are only four wing pylons instead of ten; 
tiedown shackles are provided for anchoring the 
aircraft to the carrier's deck; 

the armour protecting the service fuel tank is 
replaced by an aluminium alloy structure to 
save weight. 


For ferry purposes, the aircraft retains the capa- 
bility of carrying four PTB-800 auxiliary fuel 
tanks. 

During take-off from a ski-jump ramp the 
aircraft assumes the correct take-off attitude 
because of the ramp's carefully chosen curva- 
ture; this reduces considerably the length of 
the take-off run. Before take-off, the pilot 
and positions the aircrafts mainwheels over 
special pop-up restraints in the deck, selects 
maximum thrust and holds the elevators in 
the take-off position. On receipt of permission 
to take off, the restraints are retracted and the 
aircraft begins to accelerate down the runway 
(or deck) to enter the ski-jump ramp. After 
entering the ramp, the aircraft's angle of attack 
quickly reaches the normal take-off value and 
after two to three seconds the Su-25UTG 
reaches unstick speed and becomes airborne 
as it clears the edge of the ramp. During the 
landing process, the Su-25UTG is guided into 
the visual zone of the Luna-3 (Moon-3) visual 
approach slope indicator (VASI) and, upon 
entering the guidance beam of the system, the 
pilot establishes the aircraft on its assigned 
glideslope. Descent on the glideslope, right 
down to contact with the runway (deck), is per- 
formed at the required angle of attack, main- 
taining the optimum approach speed. At 
touchdown, the arrester hook makes contact 
with the runway (deck) surface and picks up 
one of the four arrester wires positioned across 
the runway (or deck). The aircraft travels 
around 90m (295ft) before stopping, exper: 
encing a maximum deceleration of 4-5Gs in the 
process. 


Su-25BM Target Tug (Su-25BMK, T-8BM) 
Development of the T-8BM target tug (book- 
sirovshchik misheney) began in 1986. Two 
alternative projects were examined at the con- 
cept definition stage: one was based on the 
Su-25UB, while the other was a derivative of 
the single-seat Su-25. Preference was eventu- 
ally given to the latter solution. In 1989, a 
standard production Su-25 coded ‘12 Red’ (c/n 
25508110489) was converted into the T8BM-1 
as the first prototype of the target-towing vari- 
ant. The aircraft first flew on 22nd March 1990 
with V P Korostiyev at the controls. It was ferried 
from Tbilisi to the Sukhoi flight test facility at 
Zhukovskiy by factory test pilot A N Komarov 
on 30th May of that year, and had completed 
a total of nine test flights at Tbilisi by that 
time. The manufacturer's flight test programme 
of the T8BM-1 was performed by OKB test 
pilots Oleg G Tsoi and Yevgeniy G Revunov; 
this aircraft was tested with the Kometa 
(Comet) towed target and the associated 
TL-70 podded winch (toorbolebyodka - tur- 
bine-driven winch). Later, part of the target-tow- 
ing version's flight tests associated with the 
PM-6 gliding target (pikeeruyushchyaya 
mishen' — literally ‘diving target’) was carried 
out on the T8-15, ‘15 Blue’ (c/n 25508110192). 
Other pilots taking part in the programme 
were A P Petrov from GKNII VVS (who was the 
institute'S project test pilot for the T-8BM), 
V N Moozyka, S A Looshin, V N Voronov, 
V E Dakhtler, Nikolay F Diorditsa, Yuriy A 
Bezhevyets et al. 

After successful completion of the test 
phase, the aircraft, which received the service 
designation Su-25BM, was put into series 
production at Tbilisi. The aircraft was also 
sometimes referred to as the Su-25BMK (book- 
Sirovshchik misheni ‘Kometa’). The ‘K’ suffix of 
this designation should not be confused with 
the same letter denoting an export variant, as 
thetarget-towing Su-25BM was never intended 
for export. 

The Su-25BM was designed to provide 
towed target facilities for training ground forces 
and naval personnel equipped with surface-to- 
air weapons. It is powered by R195 engines 
and equipped with the RSDN-10 long-range 
navigation system (rahdiotekhnicheskaya sis- 

< tema dahl'ney navigahtsii), which is the Russ- 
jan counterpart of the Western LORAN 

— {Long-Range Air Navigation) equipment. For 
the specific role of target towing it was also 

- equipped with a ram-air turbine-powered winch 
for reeling the target out and hauling it back in 
at the end of a sortie and a control system for 
the deployment and monitoring of the target. 
As mentioned above, the towed target used by 
this variant is the Kometa, but the PM-6 gliding 


target tug with a Kometa (Comet) 
target in its TL-70 podded winch housing 
the port wing, with an inert FAB-500 bomb 
the starboard wing as a counterweight. 
movable intake cone of the TL-70 is fully 
Yefim Gordon archive 


target and M-6 parachute-retarded target can 
also be used when required. The M-6 is basi- 
cally a cylindrical 'bomb-shaped' canister 
1,167mm (3ft 10in) long and 280mm (11in) in 
diameter, packed with a magnesium/sodium 
nitrate mix held in a binding agent and weigh- 
ing 98kg (216b) on release. Release height is 
from 2,500m (8,200ft) to 17,000m (55,775ft), 
the target descending at a speed of between 4- 
15m/sec (790-2,950ft/min), and producing a 
light intensity of greater than 2 million interna- 
tional candlepower in the initial burn period of 
3-6 seconds. The M-6 is detectable by a target 
tracking radar up to 40km (25 miles) and is vis- 
ible to an infrared tracking device up to 35km 
(21.7 miles). The types of targets used permit 
ground forces and naval gunners to practise 
detection and tracking of targets in the optical, 
infrared and radar portions of the electromag- 
netic spectrum and live firing of anti-aircraft 
artillery and other weapons using those modes 
of detection. 

The Kometa towed target is designed to 
imitate the aggregate values of the reflected 
and radiating properties of real targets in the 
optical, infrared and centimetre radar wave- 
lengths. The Kometa is equipped with a miss 
distance recorder capable of recording the 
passage of shells at a distance from 50m 
(164ft) down to zero. Miss distances and 
information about the number of shells passing 
the target are transmitted to the Planer-M 
(Glider) ground-based device for recording 
the ground-to-air gunnery results. The target is 
towed behind the Su-25BM on a towline paid 
out by the TL-70 winch to a distance of 2,300- 
3,000m (7,550-9,840ft). The ram air turbine 
powering the winch is located in the nose of 
the pod. Control of the winch can be manual 
or automatic. The TL-70 provides extension 
and retraction of the towline, preliminary 
extraction of the target from the main body of 
the winch on its parallelogram arm, recovery of 
the target, attachment to the tow hook and 
braking of the towline during target towing. The 
Kometa target is 2.13m (7ft) long, with a diam- 
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eter of 0.2m (0.66ft) and a tailplane span of 
0.71m (2.33ft). 

The Su-25BM and the Kometa towed target 
are generally used some distance away from 
built-up areas over specially equipped firing 
ranges. When the target and its associated TL- 
70 winch are fitted to the Su-25BM, it is usual to 
suspend an aerodynamic counterweight under 
the opposite wing. This is very often an inert 
bomb of equivalent weight. The TL-70 pod and 
the Kometa target are usually suspended from 
the port middle wing pylon. 

The PM-6 free-flying gliding target is 
equipped with radar wavelength angle reflec- 
tors and smoke/flare tracers to imitate a diving 
target, descending after release at an assigned 
angle between 30° and 70°. At the end of its 
flight, the PM-6 makes an automatic parachute- 
assisted landing on the ground or on water. 
The Su-25BM can carry four PM-6s at a time, 
two under each wing on the second and fourth 
pylons. The aircraft can carry two 1,150 litre 
(253 Imp gals) PTB-1150 auxiliary fuel tanks to 
increase range and endurance when carrying 
the Kometa or PM-6 targets, but in this config- 
uration only two PM-6s can be carried. 

As already mentioned, production of the sin- 
gle-seat Su-25 ‘shturmovik’ in Tbilisi ceased in 
1989 and it was originally planned to build 170 
Su-25BMs at the plant as a follow-on to the pure 
combat variant. However, in 1990 only 50 air- 
craft were completed, which were distributed to 
attack regiments already operating the basic 
Su-25. Twelve Su-25BMs were delivered to the 
368th OShAP (otdel'nyy shturmovoy aviat- 
sionny polk — Independent Assault Air Regi- 
ment), which formed part of the Group of Soviet 
Forces in Germany (GSFG) and operated from 
Tutow AB. Deliveries took place between 1990 
and 1992. Not being fully equipped with the 
TL-70 winch pod, these aircraft were never 
actually used for target-towing, but at that time, 
in the early 1990s, they were the most up-to- 
date versions of the Su-25 equipped with R195 
engines and an improved navigation system 
incorporating RSDN. 
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Su-25K Catapult-launched Carrier-based 
Attack Aircraft (Project) 

In the early 1970s, when reviewing questions 
concerning national defence, Marshal Dmitriy F 
Ustinov (then Defence Secretary with the CC of 
the Communist Party) put forward a proposal to 
update the design of the Type 1123 large anti- 
submarine cruisers (helicopter carriers) SNS 
Moskva and SNS Leningrad. (Defence Secre- 
tary is not used here in the meaning attached to 
this phrase in the US; D F Ustinov was not yet 
Minister of Defence then but, speaking in US 
terms, chairman of a standing committee han- 
dling defence matters.) His suggestion was 
that a third ship of this class should be built, 
with a larger displacement than the previous 
two, to take a carrier wing consisting of VTOL 
fighters in addition to helicopters. He also sug- 
gested that a further two ships should be 
designed to take catapult-launched versions 
of the MiG-23M fighter and the Su-25 attack 
aircraft designated MiG-23K and Su-25K; in 
both cases the K denoted korabel’nyy (ship- 
board), from the Russian for ship — korab/'. This 
project was classed as a ‘large aviation-armed 
cruiser (bol’shoy kreyser s aviatsionnym 
vo'oruzheniyem). A number of organisations 
subordinate to the Soviet Ministry of Shipbuild- 
ing began detailed studies of these designs, 
with prospects of building two such vessels 
with nuclear powerplants in 1985. 

In connection with these proposals, as far 
back as 1972 the Sukhoi OKB had conducted 
studies concerning the development of the 
Su-25K shipboard version designed for cata- 
pult launch from an aircraft carrier. (Early Soviet 
CTOL aircraft carrier projects envisaged the 
use of steam catapults, which were eventually 
rejected in favour of the ski jump launch tech- 
nique). Preliminary drawings of the naval 
Su-25K were produced in 1976. It was to have 
been developed from the standard single-seat 
Su-25 and intended for operations against 
small surface ships and enemy naval landing 
groups, neutralisation of naval air defence sys- 
tems and destruction of airborne early warning 
(AEW) aircraft. It was planned to equip the 
Su-25K with an all-weather navigation/attack 
system, TV- and radar-guided air-to-surface 
missiles, a restraining device for carrier take- 
offs and an arrester hook for deck landing. The 
Su-25K was to have a normal tricycle under- 
carriage allowing the aircraft to operate from a 
carrier equipped with a deck catapult. As dis- 
tinct from the shore-based version, the levered- 
suspension nose gear unit was to have twin 
wheels; the Su-25K would incorporate a wing- 
folding feature to reduce the aircraft's dimen- 
sions for parking on the deck. It was also 
planned to equip the aircraft with an in-flight 
refuelling system to increase its radius of action 
and the preliminary studies also envisaged the 
construction of a two-seat naval combat trainer 
intended for teaching naval pilots the tech- 
niques of CTOL operations from an aircraft car- 
rier. It would also have been used for general 
handling and proficiency training of pilots in 
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open sea conditions during normal cruise 
deployments, as well as weapons application 
training. 

Eventually the Su-25K project, as well as the 
MiG-23K project, was scrapped together with 
the ship from which it was to operate, a smaller 
aircraft carrier being proceeded with. Later, as 
already mentioned, the Su-25K designation 
was reused for the export variant of the basic 
land-based Su-25 sans suffixe. 


Su-25R Tactical Reconnaissance Aircraft 
(Project) 

In 1978, design studies were undertaken for 
a tactical reconnaissance version of the Su-25 
known as the Su-25R ([samolyot-] razvedchik 
— reconnaissance aircraft); it was based on 
the single-seat Su-25 and intended for recon- 
naissance support of the ground forces and 
Army Aviation. The reconnaissance variant 
was to feature podded photo- and electronic 
reconnaissance systems carried on the stan- 
dard hardpoints on.the wings and fuselage. 
The proposed reconnaissance equipment was 
quite comprehensive and included day and 
night cameras, plus a system for the manage- 
ment and transmission of acquired data. The 
use of modular reconnaissance apparatus 
was envisaged, which was common to other 
types of tactical reconnaissance aircraft then in 
service. 


Su-25U3 'Russian Troika' Three-seat 

Basic Trainer (Project) 

In 1991, the Sukhoi OKB initiated studies for a 

highly unconventional three-seat basic trainer 

that was given the project designation 

Su-25U3, where the suffix indicated its three- 

seat trainer layout. It was also known within the 

design bureau as the Russian Troika 

(Roosskaya Troika), ‘troika’ deriving from the 

Russian word for three and used, among other 

things, for a carriage or sleigh pulled by three 

horses in old Russia. The aircraft was based on 
the two-seat Su-25UB. The Su-25U3 was 
intended for basic pilot training, aircraft han- 
dling, formation flying and aerobatic training. 

The distinguishing features of this three-seat 

variant included: 

- anovel approach to the training process where 
it was possible to teach two students on the 
same sortie, using the principle of ‘learning from 
others’ mistakes’; 

- a30-40% reduction in the cost of pilot training 
as a direct consequence of reducing the 
number of sorties required in the normal 
training cycle; 

- advanced aerodynamics developed for the 
original Su-25 'shturmovik' and the Su-25UB 
trainer; 

- ahigh level of maintainability; 

- high reliability (not a single Su-25 had been lost 
or involved in a fatal accident due to technical 
failure throughout the type's operating life); 

- the capability of flying and landing with one 
engine shut down; 

- the capability of using diesel fuel; 


- the capability of operating from grass or pecked 
earth airstrips; 

- anundercarriage designed to take heavy 
landings. 


The Su-25U3 was to be capable of providing: 

- basic jet training; 

- basic aircraft handling and navigation training in 
daylight conditions and at night, in VMC & IMC; 

- instrument flight training using a blind flying 
hood for the two students; 
instruction in the handling of certain 
malfunctions; using the special control panel in 
the instructor's (rearmost) cockpit; malfunctions 
of the navigation instruments, engine and 
various aircraft systems could be simulated. 


The aircraft was developed from the basic lay- 
out of the Su-25UB, differing from the two- 
seater in the following details: 

- the shape of the forward fuselage and, partly, 
the centre fuselage was changed as a result of 
installing the three-seat 'tandem' cockpit; 

- all weapons pylons were removed from the 
wings, along with the wingtip-mounted 
airbrakes; 

- the air intakes and inlet ducts were reshaped 
and resized as a consequence of using less 
powerful engines. 


The powerplant was to have been a suitable 
engine in the 2,200kgp (4,850 Ibst) class and 
according to the customer's request, foreign- 
built engines of similar power could also be 
installed. (In this case, the 'customer' was not 
just the Russian Air Force, as per the old Soviet 
convention, but any interested export client 
wishing to purchase this novel design.) It would 
also have had a standard avionics suite capa- 
ble of supporting its training role and this, too, 
could be specified by the customer. Later in 
1991, work on the project was suspended due 
to lack of funding. 


Su-25 Testbed 

It is known that one Su-25 was used as a flying 
testbed for research into the properties of RAM 
and 'stealth' technologies, identical work also 
being performed with a MiG-29 Fulcrum and 
other fighter types. No details of these pro- 
grammes have ever been released. It is known 
that the top-secret RAM-coated Su-25 (coded 
‘12 Red’) was, through the negligence of the 
Powers That Be, briefly put on display at 
Moscow-Khodynka during an air event until 
someone blew the whistle and ordered its 
removal. 


Su-25U Trainer 

After the break-up of the USSR in 1992, plant 
No 31 in Tbilisi (now known as Tbilaviamsheni 
— ‘Tbilisi Aircraft Manufacturing Co’ in Geor- 
gian, or TAM) had almost ceased series pro- 
duction of the Su-25. However, between 1989 
and 1996 the plant produced a small batch of 
Su-25T variants, which will be described in 
detail in a separate chapter. The Su-25T was a 


An example of the so-called Su-25U, the downgraded Georgian trainer based on the Su-25T airframe, seen during a demonstration flight. Marcus Fulber 


Another fine shot of Su-25U ‘21 Blue’ over the foothills of the Caucasus Mountains. Marcus Fülber 
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‘01 Black’ (c/n 25508110629), the 
Su-25KM Scorpion prototype. at the 
Tbilaviamsheni plant, with the Le 
Bourget exhibit code 316 on the air 
intakes. Note the ‘Su-25 
Scorpion/Elbit' emblem on the 
forward fuselage. Marcus Fülber 


The Su-25KM has a 'glass cockpit 
furnished by Elbit Systems, with 
two large multi-function displays 
showing flight and tactical 
information (the right-hand display 
is in moving-map mode). Note that 
a back-up electromechanical 
artificial horizon is retained. 
Marcus Fülber 


Opposite page, top: A dramatic shot 
of the Su-25KM flying over rugged 
terrain. Tbilaviamsheni 


Opposite page, bottom: Seen landing 
at Paris-Le Bourget in 2001, the 
prototype Su-25KM Scorpion was 
presented jointly by Tbilaviamsheni 
and Elbit Systems and flown by 
Israeli test pilot Yehudi Shafir. 
Shafir's piéce de resistance in his 
flight demonstration was to make 
his final landing approach off the 
top of a loop! Yefim Gordon archive 


single-seat anti-tank version developed from 
the two-seat Su-25UB built at Ulan-Ude, but 
never manufactured at Tbilisi. Having become 
an independent state foilowing the collapse of 
the Soviet Union, the new Republic of Georgia 
‘inherited’ a small number of single-seat 
Su-25s, which formed the basis of the Georgian 
Air Force. However, the air force required a 
training version in order to be able to teach new 
Students and maintain the proficiency of exist- 
ing pilots. Engineers and designers from the 
Tbilisi plant provided a very enterprising solu- 
tion to this problem. Using some of the engi- 
neering drawings for the Su-25T, they 
‘designed’ and built three two-seat variants, 
which they referred to simply as the Su-25U 
(oochebnyy - training, used attributively), turn- 
ing out one Su-25U each year in 1996,1997 and 
1998. The first of these was handed over to the 
Georgian Air Force at the end of 1996; one of 
the aircraft is coded '21 Red'. 


Su-25KM Scorpion Attack Aircraft 

On 3rd September 2000, Elbit Systems - a divi- 
sion of Israel Aircraft Industries (IAI) — and 
Tbilaviamsheni began a joint effort to fit the 
Su-25K with modern avionics, including a 
‘glass cockpit and a modern ‘weapons deliv- 
ery & navigation system' (WDNS). The latter 
included a satellite (GPS)/inertial navigation 
system with an Elbit moving-map display, a 
VOR-ILS landing system, and a stores man- 
agement system. Early details of the pro- 
gramme were announced early in 2001. Using 
astandard Su-25 airframe, the result of this col- 
laborative venture has been designated 
Su-25KM (kommercheskiy modernizeerovan- 
nyy = updated export variant) and the market- 
ing name Scorpion was adopted. 

Like the recent Russian Su-25SM upgrade, 
the Su-25KM does not involve airframe alter- 
ations, all of the improvements concerning the 
Cockpit and the weapons carried, although a 
weight saving of 315kg (700lb) has been 
achieved by replacing older Russian avionics 
with modern digital systems. Retaining all of the 
inherent ruggedness and practicality of the 
original Su-25, the Scorpion offers the pilot a 
wholly new cockpit data presentation system, 
With two Elbit Systems 15 x 20cm (6 x 8in) 
colour multi-function displays (MFDs) and an 
improved head-up display (HUD), and ‘hands 
On throttle and stick’ (HOTAS) controls. The 
new avionics system is built around a dupli- 
cated MIL-STD 1553B databus and the Elbit 
Modular Multi-Role Computer (MMRC). The 
existing radar altimeter, fuel gauges, and 
Klyon-PS laser rangefinder have been retained 
and integrated into the system. Two new 
radios, one UHF and one VHF, are also fitted. 

In addition to the Su-25's full nomenclature 
of Russian weapons, the Scorpion is also able 
to use Western ordnance, such as Elbit's 
infrared-guided Opher missile and the new 
lizard laser-guided bombs, plus the ubiquitous 

MK82 free-fall bomb. Elbit's well-known DASH 

(Display And Sight Helmet) helmet-mounted 
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sighting and cueing system is also available as 
a customer option, further enhancing the pilot's 
situation awareness in the new cockpit. The 
overall cockpit layout has been rationalised, 
giving this latest manifestation of the Su-25 a 
21st century appearance, considerably in 
advance of its original utility design. 

Wearing a non-standard sand/green camou- 
flage and full Georgian Air Force insignia, the 
Su-25KM prototype (01 Black, c/n 
25508110629) made its maiden flight on 18th 
April 2001 at Tbilisi, with the then President of 
Georgia Eduard A Shevardnadze watching. 
Interestingly, the aircraft was flown not by a 
Georgian test pilot but by Elbit's chief test pilot, 
Yehuda Shafir. 

Being primarily a systems demonstrator, the 
aircraft made its international debut at the 2004 
Farnborough International airshow with the aim 
of attracting orders. TAM representatives were 
uppish at first, saying there was 'enormous 
interest’ in the Su-25KM from a number of quar- 
ters, including Africa (in particular, the Democ- 
ratic Republic of Congo) and, allegedly, the 
Slovak Republic. However, it was highly 
unlikely that any orders would come from the 
CIS, considering the. preceding scandals 
involving several Israeli upgrades of Russian 
aircraft that had not been authorised by the 
original equipment manufacturer (OEM). At 
issue are the intellectual property rights of the 


OEM and his reputation, which might be dam- 
aged if an unauthorised upgrade turns out to 
be a lemon. Apart from that, the worldwide 
upgrade market is a lucrative source of addi- 
tional revenue and it seems only natural that the 
OEM should be the principal beneficiaries 
when a successful design is given a second 
lease of life by modernising it. 

At last notice, nobody had bought off on the 
Scorpion - not even the Georgian Air Force, 
and no orders have yet been placed. 


Su-25 Upgrades 
The only export upgrade program program 
reported to date was a modest upgrade of up 
to eight Peruvian Su-25UB two-seaters and a 
handful of Belorussian Su-25UBs to a Sup- 
pression of Enemy Air Defences (SEAD) con- 
figuration, making it what might be popularly 
known as a ‘Wild Weasel’. This upgrade 
included a pod carrying the Pastel’ (Pastel) 
RWR/electronic support measures (ESM) sys- 
tem, a rear-cockpit display to provide emitter 
data and targeting, and compatibility with the 
Kh-58U (AS-11 Kilter) anti-radar missile. A few 
Czech Su-25s were modified for NATO interop- 
erability, but the Czech Republic then decided 
to phase out their Su-25s and nothing more 
was done. 

Further Su-25 upgrades will be described 
separately. 
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Chapter Four 


Su-25 Design Description 


The following description applies to the basic 
single-seat Su-25. Details of other versions are 
given as appropriate; the Su-25TK is described 
separately. 


Type 
(Su-25) single-seat attack aircraft, (Su-25UB) 
two-seat trainer/attack aircraft, (Su-25UTG) 
two-seat shipboard trainer. 

The airframe is of all-metal construction, 
mostly making use of flush-riveted structures. 
The share of the principal structural materials 
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used is 6096 aluminium alloys (D16 duralumin, 
V-95, AK4-1 forgeable alloy, VAL-10 casting 
alloy, AMG-3 and AMG-6 aluminium/mag- 
nesium alloys); 1996 steel (VNS-2 high- 
strength stainless steel, 30KhGSA, VIL-3, 
12Kh18N10T); 13.596 titanium (OT4-1 heat- 
resistant titanium, VT20 and VT5L high-strength 
titanium); magnesium alloy — 2% (MA 8, MA 
14T, ML 54); other materials 5.5%. The overall 
weight of armour protection for the airframe 
makes up 7.2% of the aircraft’s normal take-off 
weight. 


Fuselage 

Ellipsoidal-section fuselage of semi-mono- 
coque, stressed-skin construction; the primary 
Structure consists of a longitudinal load-bear- 
ing framework of longerons, beams and 
stringers and a transverse load-bearing assem- 
bly of main and auxiliary frames. Structurally, 
the fuselage consists of four main sections: 
nose, forward, centre and aft; the fuselage 
does not have any production breaks. 

The nose section (fuselage frames 1-4) 
accommodates the Klyon-PS laser range 
finder/target designator under a downward- 
opening fairing with a glass window; two aif 
data booms with pitot heads and pitch/yaw 
transducer vanes are attached to the upper 
part (the port boom is a back-up). The naviga- 
tion and auxiliary avionics modules are housed 
in the rear of this section in a large unpres- 
Surised bay with four large upward-opening 
access covers with quick-release locks. 

The front section (frames 4-11) accommo- 
dates the cockpit(s), cannon bay, nosewheel 
well and avionics bays. The cockpit is a welded 
tub' made of ABVT-20 titanium alloy armour 
plates whose thickness varies between 10 and 


The fuselage of an early-production Su-25, 

‘35 White’ (c/n 25508101065), awaiting 
reassembly in a remote corner of the Ukrainian 
State Aviation Museum at Kiev-Zhulyany in June 
2006. The unusual camouflage is noteworthy. 
Yefim Gordon 


Another future exhibit of the Ukrainian State 
Aviation Museum, Su-25 ‘41 Yellow outline’ (c/n 
25508107057), appears to have the rear section 
of the port engine nacelle borrowed from 
another aircraft. Note the cutout in the rear 
fuselage into which the horizontal tail is 
inserted. Yefim Gordon 


24mm (0.4in to 0.94in). Transit ports are pro- 
vided in the cockpit walls, allowing control rods 
and wiring looms to pass through; a transverse 
beam mounted under the cockpit floor takes up 
the loads from the nose undercarriage mount- 
ing. The cockpit rear bulkhead has two guide 
rails for the K-36L ejection seat (see Crew 
escape system); the seat headrest is protected 
by a 6mm (0.24in)-thick steel armour cover 
mounted on the rear bulkhead. 

The cockpit is enclosed by a canopy with a 
light alloy frame comprising a fixed windshield 
and a section opening manually to starboard. 
The windshield features a 65mm (2.6in)-thick 
TSK-137 triplex bulletproof windscreen and two 
curved triangular sidelights made of 6mm Plex- 
iglas. The hinged portion has a centreline frame 
member incorporating a faired rear-view 
periscope, augmented by two rear-view mirrors 
on the windshield frame. Access to the cockpit 
(and to the upper side of the aircraft for main- 
tenance purposes) is facilitated by a fold-down 
ladder, which comprises three telescoping sec- 
tions, and a fold-down step on the port side of 
the cockpit; these are operated manually. 

The cockpit is partially sealed and unpres- 
surised. However, cockpit overpressure 
between 0.03 and 0.05 atmospheres (0.44 to 
074psi is used as a protective measure 
against nuclear, biological and chemical cont- 
aminants. The cockpit also has a dust filter. 

The Su-25UB/Su-25UBK, Su-25UT (Su-28) 
and Su-25UTG trainers have a redesigned 
cockpit section with tandem cockpits; the 
instructor's cockpit features a full set of controls 
and instruments and the rear seat is located 
440mm (17.32in) higher to provide a measure 
of forward visibility in normal flight. The cockpits 
are enclosed by a common canopy with indi- 
vidual sideways-opening sections and a fixed 
glazed portion in between. There is no rear-view 
periscope for the trainee, but the instructor's 
Canopy section features a retractable forward- 
vision periscope used on landing. 

A bay under the cockpit between frames 4-7 
houses the cannon with its ammunition box/ 
feed device, link collector and shell case ejec- 
tor, as well as the DISS-7 Doppler speed/drift 
sensor; it is closed by a large ventral cover 
Opening to starboard. The cannon is attached 
lo the cockpit floor by an auxiliary bulkhead 
and the muzzle opening is offset to port; on the 
$u-25UTG, which has no cannon, the opening 
is faired over. 

The nosewheel well (offset to starboard) is 
behind the cannon bay and partially extends 
into the avionics bay behind the cockpit. The 
recess has a supporting framework around the 
edge. Two hinged doors cover the lower part of 


the nosewheel bay in flight. A protective cover 
is attached to the inside of the nosewheel well 
to prevent foreign objects and spray from 
entering the avionics bay. This is detachable to 
facilitate access by the ground crew to the line- 
replaceable electronics units (LRUs) in the 
avionics bay. 

The area between the cockpit and the for- 
ward fuel tank is a dust- and gas-filtered avion- 
ics compartment. Access to equipment 
installed in the forward section of the fuselage 
is facilitated by dorsal and lateral panels with 
quick-release fasteners. 

The centre fuselage (frames 11B to 21) is 
based on the No 1 (forward) fuel tank (frames 
11B to 18) made up of riveted panels, except for 
the lower part, which is milled; the tank is 
accessible via a removable side panel. Ele- 
ments of the fuel system, including the filler 
cap, are mounted on top of the tank. The twin 
No 2 fuel tank (service tank) is located behind 
the forward tank between frames 18-21 and has 
a panel mounted on its lower side for access to 
the interior when required. The lower part of the 
tank is made of protective armour sheet; the 


rear wall of the tank has a circular access hatch. 
The Su-25UT (Su-28) and the Su-25UTG have 
the armour plating protecting the underside of 
the service tank replaced by aluminium alloys. 

The wing centre-section torsion box, which 
carries the detachable wing panels and forms 
an integral fuel tank, is mated to the No 1 tank 
from above. It consists of upper and lower 
milled panels joined to each other by ribs. The 
centre section torsion box has front and rear 
walls, with engineering access hatches and 
each wing panel is fixed to the torsion box by 
bolts attached to load-bearing ribs. 

Two fixed-geometry lateral air intakes with 
elliptical cross-section at the mouth flank the 
No 1 tank, together with the engines’ inlet ducts 
passing below the wing centre-section. The 
intakes have a comparatively thick leading 
edge and stand proud of the fuselage sides 
with a gap 60mm (2.36in) wide, the inboard lips 
acting as boundary layer splitters. The inlet 
faces are slanted 7° downwards in side eleva- 
tion to optimise the airflow at high AoAs. The air 
intakes are of stressed-skin construction and 
the leading edge has longitudinal spacers to 
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Close-up of the cockpit canopy of the T8-11, showing the rear-view mirror The cockpit canopy of the Su-25UB trainer has a more cumbersome 
over the canopy, plus internal mirrors on the windshield frame. The framework than the single-seater, featuring additional strengthening 
windshield features a triplex bulletproof windscreen. Yefim Gordon frames to cope with additional aerodynamic loads over the larger 
cockpit aperture. Note the built-in blind flying hood in the front cockpit 
The cockpit of the T8-15 with the canopy open, showing the deployed enabling the trainee tc carry out full instrument flight procedures in an 
boarding ladder and step and the grab handle aft of the cockpit. Sukhoi authentic flight environment. The majority of combat trainer variants of 
Design Bureau Russian fighters incorporate such hoods and effectively compensate for 


the lack of flight simulators in the Soviet and Russian Air Forces. 
This view of a Russian Air Force Su-25, '21 Red', shows the curved hinged Yefim Gordon 
armour shield above the ejection seat headrest bearing the last five digits 
of the c/n (25508110530). Note also the blast gas exhaust louvres aft of the The nose of Su-25UB ‘33 Yellow’ with both canopies and the cannon bay 
cannon installation. Anton Paviov door open. Anton Paviov 
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The centre fuselage of a Russian Air Force Su-25 dismantled for 
returbishment. The fuselage incorporates numerous hinged or detachable 
panels providing access to avionics and equipment. Not also the fin 
attachment fittings and the rudder control rod protruding from the rear 


fuselage. Victor Drushlyakov 


increase structural rigidity at the intake 
entrance. The internal panels of the air intakes 
are reinforced with circular frames, which take 
up the pressure variations within the intake 
duct. The inlet ducts are set apart from the fuel 
tanks and are attached to the fuselage frames. 
In the upper part of each air intake, above the 
air ducts, there are equipment bays accessed 
via detachable hatches. Above the starboard 
air intake there is an auxiliary air scoop for the 
air conditioning system. The mainwheel wells 
are located under the forward fuel tank 
between frames 12-18, the inlet ducts forming 
their upper walls. 

A fairing (fuselage spine) runs aft from the 
cockpit canopy, covering the upper part of the 
centre fuselage over the forward fuel tank and 
the wing torsion box; it accommodates fuel 
system components, flight control system 
push-pull rods and other services. The fairing is 
divided into three sections by two longitudinal 
walls forming a central and two lateral com- 
partments. 

The rear fuselage (frames 21-35) comprises 
a centre portion (tailboom), which carries the 
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The cockpit of the Su-25UTG is identical to that of the Su-25UB, with 
individual canopies opening to starboard and a blind flying hood in the 
trainee's cockpit. Note the paint on the air intake scuffed away by the back 
seater's boots. Sukhoi Design Bureau 
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tail unit, and the two engine nacelles located on 
either side of the rear fuselage. The load-bear- 
ing primary structure of the tailboom is formed 
by frames and a longitudinal assembly of 
upper, central and lower longerons and 
stringers. The rear fuselage is divided into com- 
partments housing aircraft and engine control 
equipment, plus the hydraulic actuator for the 
tailplane incidence control system and the 
brake parachute. The upper skin of the tail- 
boom in front of the fin incorporates a series of 
access hatches. On the underside of the struc- 
ture there are more access hatches retained by 
quick-release fasteners. Along the sides of the 
rear fuselage structure there are access panels 
to the engine mounts. The hinge points for the 
rudder and tailplane are mounted on load- 
bearing frames of the tailboom, whilst the 
engine fairing panels are attached to the sides 
of the fuselage structure. 

Each engine nacelle comprises a fixed for- 
ward portion riveted to the fuselage and a 
detachable rear section. The engine mountings 
are bolted to load-bearing frames 20 and 27. 
The sidewalls of the rear fuselage serve as the 


Q 


Viewed from above, the cockpit of the Frogfoot trainer, here a naval 
Su-25UTG, is quite narrow, dominated by the bulky but highly reliable 
Zvezda K-36 ejection seats. Sukhoi Design Bureau 
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inner walls of the engine nacelles. The lower 
surface of the nacelles' fixed portions consists 
of front and rear hinged cowlings permitting 
access to the engines. For engine removal the 
rear sections and cowlings are detached, 
whereupon the engines are extracted down- 
wards. An air scoop is mounted on top of the 
rear part of each engine nacelle to provide 
cooling airflow to the engine bay. 

For higher survivability, armour plating is 
used on the rear fuselage sides, the engine 
exhaust zone and the underside of the forward 
engine cowlings. Armour plating is also 
included in the construction of the detachable 
rear parts of the engine nacelle. 

A cylindrical brake parachute container (see 
Landing gear) is attached to the periphery of 
the rearmost load-bearing fuselage frame. The 
upward-hinged cover of the container forms 
the tail cone. The naval Su-25UTG lacks the 
brake parachute system (hence the rear fuse- 
lage is shortened slightly) and has a reinforced 
rear fuselage primary structure to accommo- 
date the additional loads from the arrester hook 
(see Landing gear). 
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Wings 

Cantilever shoulder-mounted wings of basi- 
cally trapezoidal planform, with a leading-edge 
dogtooth at mid-span and a straight trailing 
edge. Leading-edge sweep 19° 54’, aspect 
ratio 6, anhedral 2° 30’. The wings are a two- 
spar structure built in three sections — the cen- 
tre section, which is integrated into the centre 
fuselage, and two detachable outer wings 
attached to it by bolts and flanges along the 
contours of the root rib. Each outer wing com- 
prises a torsion box, leading-edge and trailing- 
edge sections, a tip fairing and movable 
surfaces. The torsion box consisting of front 
and rear spars, upper and lower skin panels 
and ribs, absorbs all external loads. The outer 
wing torsion boxes are sealed between ribs 1 
and 10 to form integral fuel tanks. 
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The leading-edge section houses control 
rods for the ailerons, controls for the leading- 
edge slats, wiring looms for the weapons 
pylons and other electrical services. The load- 
bearing structure of the wing leading edge 
consists of the profiled nose section and upper 
and lower skin panels. Part of the leading-edge 
structure is designed to take the mountings 
for the slat guide rails and absorb the loads 
arising during slat operation. The trailing-edge 
section houses the high-pressure pipelines of 
the hydraulic system, which operates the flaps, 
airbrakes and ailerons. The load-bearing 
assembly of the trailing-edge section consists 
of spacers and upper and lower skin panels. 
The hinge brackets of the flaps and ailerons 
are also mounted in the rear part of the torsion 
box. 


Flattened oval-section fairings are installed 
at the wingtips, housing various antennas 
landing lights, navigation lights and incorpora 
ing hydraulically actuated split airbrakes at thé 
rear. The upper and lower brake panels ag 
mechanically linked and open up and down 
a maximum angle of 55° for each panel. From 
batch 8 onwards the airbrake halves income 
rate supplementary panels that are mechan 
cally linked to the body of the wingtip fairing 
opening as the main airbrakes deploy © 
increase the area. When the main brakes are 
fully deployed (55°) the supplementary panes 
open to an angle of 90° relative to the extera 
surfaces of the main panels. On early-produc 
tion Su-25s the area of the airbrakes was 1.2m 
(12.92ft?), increasing to 1.8m* (19.59ft*) on later 
aircraft. 

The wings are equipped with hight 
devices — five-section leading-edge slats and 
two-section double-slotted flaps, with one 
piece ailerons outboard of the latter; the dog 
tooth is located at the root of the No3 LE sla 
section on each side. The slats occupy the 
entire leading edge and each section moves ot 
two guide rails attached to the front spar; the 
sections are mechanically linked by connector 
pins. The slats are operated by two hydraulic 
actuators (one in each wing); maximum deflec: 
tion is 12° for take-off and landing or 6° for com 
bat. The structure of the slats consists di 
spacers (including load bearers to which the 
guide rails are attached) and upper and lower 
skins. The inner and outer flaps sections are 
interchangeable, moving on curved tracks 
mounted on the rear spar with steel sliders and 
rollers. Each flap section is a single-spar struc 
ture with two load-bearing rails, a load-bearing 
supporting rib, spacers and upper and lower 
skins; a fixed forward segment (deflector) i$ 
attached to the forward part of the flap. The 
flaps are hydraulically actuated, each section 
has its own hydraulic actuator; flap settings are 
10° for combat and 35°/40° (outer/inner sec 
tions) for take-off and landing. 

The ailerons are of trapezoidal shape and 
are located near the wingtips. They are carried 
on three brackets and the structure consists 
of stringers, a spar, a false spar, a leading: 
edge and rib structure, upper and lower skins, 
plus leading-edge protector strips with mass 
balances. 


Seen at the aircraft repair plant at Kubinka AB, 
these Su-25 wings detached from the fuselage 
are installed in a special rack for transportation. 
The two-section flaps, the aileron and the 
hardpoints for the weapons pylons are clearly 
visible, as are the wingtip pods. Anton Pavlov 


To ensure good field performance on tactical 
airstrips the Su-25 is equipped with powerful 
double-slotted flaps, seen here at maximum 
deflection. Note that the inboard sections are 
set at a greater angle; the outer sections feature 
trailing-edge cutouts to prevent them from 
coming into contact with drop tanks. 

Sukhoi Design Bureau 


The Su-25’s wingtips feature flattened fairings 
whose rear portions crack open to form 
airbrakes. On the first production machines 
these were of a simple split type (dubbed 
‘crocodiles’ in Russian aviation slang). Soon, 
however, dual-action airbrakes were introduced, 
the outer segments being actuated by 
mechanical linkages. The fairings also 
incorporate landing lights,with glare shields, 
and radar warning receiver (and sometimes 
ECM) aerials. Sukhoi Design Bureau 


The rear fuselage and tail unit of a Su-25UB. The 
insert at the base of the fin (which is otherwise 
identical to that of the single-seater) is clearly 
visible. The upper section of the rudder acts as 


a yaw damper, increasing directional stability. 
Yefim Gordon 


Each wing has five hardpoints for weapons 
Carriage mounted on load-bearing ribs and 
spars. 


Tail Unit 

Conventional cantilever tail surfaces of trape- 
zoidal planform. The variable-incidence hori- 
zontal tail having 5° dihedral consists of two 
tailplane halves, connecting centre section and 
two elevators. It is located above the engine 
efflux and wing wake to improve aerodynamic 
efficiency. The horizontal tail is attached at 
two mounting points to load-bearing frames 
of the rear fuselage and controlled by a 
hydraulic jack. There are three selectable inci- 
dence angles, depending upon the flight mode 
(for take-off and landing, flight and attack 
manoeuvres). 

Each tailplane is a two-spar structure with a 
front false spar, normal and reinforced ribs, 
stringers and skin. The elevator mounting 
9rackets and drive rods are mounted on the 
reinforced ribs. Fixed leading-edge fairings are 
attached to the front spar of the tailplane. The 
one-piece elevators are hinged to the tailplanes 
onthree brackets and are connected by a shaft 
with universal joint to move together; each ele- 
vator has a servo tab and the starboard eleva- 
tor has a trim tab. The elevators are statically 
and aerodynamically balanced. The trim and 
servo tabs also have aerodynamic compensa- 
lion and mass balancing. 

The vertical tail consists of a fin and a two- 
section inset rudder. The fin is a three-spar 
Structure with false spars, stringers and ribs, 
including a load-bearing rib at the top to 
which a glassfibre tip fairing enclosing anten- 
nas is attached. The leading edge is detach- 
able and is bolted to the front spar; it 
incorporates a generator cooling air intake at 
the root. The fin is bolted to the fuselage at 
three points. Control rods, wiring bundles and 
the flight data recorder are acommodated in 
the fin structure. The Su-25UB/UBK, Su-25UTG 
and Su-25T/TM have an extra section inserted 
atthe base of the fin to increase the area. 

The rudder is divided into a small upper sec- 
tion, which is automatically controlled by the 
yaw damper, and larger main section which is 
controlled by the rudder pedals. The main rud- 
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der section has a leading edge, front bulkhead, 
main spar, trailing edge and skin panels; it is 
aerodynamically and statically balanced, with 
mass balances mounted on the trailing edge. 
The main rudder is carried on three brackets 
and incorporates a trim tab and a servo tab. 
The upper section has a similar construction 
and is also balanced. 


Landing Gear 

Hydraulically retractable tricycle type, with sin- 
gle wheel on each unit. The semi-levered sus- 
pension aft-retracting nose unit has a KN-21 
(koleso netormoznoye) non-braked wheel with 
a 660x200mm (26x8in) tyre; it is fitted with a 
wraparound mud/snow/slush guard to prevent 
FOD (Foreign Object Damage). The nose unit 
is offset 50mm (1.97in) to starboard in order to 
facilitate installation of the aircraft's built-in can- 
non and stows in a bay immediately aft of the 
cockpit (or, in the case of the two-seaters, 
under the rear cockpit). 

The levered suspension main units are 
attached to the centre fuselage and have 
KT-136D (koleso tormoznoye) brake-equipped 
wheels with 840x360mm (33x14in) low-pres- 
sure tyres. The main retract forward; the main 
gear fulcrums are skewed so that the wheels 
turn through 90° during retraction to lie hori- 
zontally beneath the air intake ducts, minimis- 
ing the required space. 

All units have oleo-pneumatic shock absorp- 
tion of both vertical and side loads on the under- 
carriage. Nosewheel steering is employed to 
facilitate manoeuvring on the ground. 

The nosewheel well is closed by tandem 
doors hinged on the port side, the smaller for- 
ward door being mechanically linked to the 
oleo strut. Each mainwheel well is closed by 
horizontally split forward doors and a down- 
ward-hinged rear door segment linked to the 
oleo strut. The larger doors open only when the 
gear is in transit. 

Land-based versions feature twin PTK-25 
cruciform brake parachutes with a total area 
of 25m? (269ft?) housed in a container inside 
the tailcone. The parachutes are deployed 
by a spring release mechanism and two auxil- 
iary ‘chutes with area of 0.05m* (0.53ft*) and 
1m? (10.75ft?) respectively; they are jettisoned 
when the aircraft vacates the runway on landing. 

The naval Su-25UTG has no brake para- 
chutes but is equipped with an arrester hook to 
shorten the landing run. The hook features a 
rebound damping/retraction mechanism and a 
lateral mechanical stabilising bar that allows 
the hook to move either side of the central posi- 
tion without striking the fuselage. 


Powerplant 

Early aircraft of the Su-25 family were powered 
by two Gavrilov (GNPP ‘Motor’) R95Sh axial- 
flow non-afterburning turbojets rated at 
4,100kgp (9,040 Ibst) at sea level for take-off. 
The R95Sh is a two-spool engine having a sim- 
ple inlet with no inlet guide vanes, a three-stage 
low-pressure (LP) compressor, a five-stage 
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high-pressure (HP) compressor, an annular 
combustion chamber with ten burners and 
two igniters, single-stage HP and LP turbines 
and a fixed-area subsonic nozzle with a 
centrebody. The HP turbine stator blades are 
air-cooled. The ventrally located accessory 
gearbox carries the DC starter/generator, AC 
generator, hydraulic pump, fuel pump/regula- 
tor, oil pump and other accessories. 

The engine has a closed-loop lubrication 
system intended to support the normal tem- 
perature criteria of the engines’ revolving parts, 
with an oil tank on the right-hand side of the 
engine casing; the starboard engine's oil tank 
is armour-plated for higher survivability. Start- 
ing is electric, using ground power or the air- 
crafts internal battery; the engine starting 
system provides for autonomous and auto- 
matic start-up and establishes stable running 
parameters after start-up. 

Engine pressure ratio (EPR) 8.66, turbine 
temperature 1,148°K, specific fuel consump- 
tion (SFC) at full military power equal to or less 
than 0.86kg/kgp'hr (Ib/Ibsthr), cruise SFC 
1.28kg/kgp-hr. Dry weight 990kg (2,1801b), 
length overall 3,300mm (10ft 9°%in), engine 
diameter 914mm (3ft Oin). 

Aircraft built from 1989 onwards are powered 
by two Gavrilov (GNPP ‘Motor’) R195 engines 
offering a take-off thrust of 4,300kgp 
(9,480 Ibst) and a contingency rating of 
4,500kgp (9,920 Ibst); the two engine types are 
interchangeable, the R195 being an improved 
derivative of the earlier model. The R195 is a 
two-spool non-afterburning turbojet with no 
inlet guide vanes, a three-stage LP compres- 
sor, a five-stage HP compressor with automatic 
air bleed valves and non-adjustable stator 
vanes, a cannular combustion chamber with 
paired fuel nozzles, single-stage HP and LP tur- 
bines and a fixed-area subsonic nozzle with a 
centrebody. 

The engine is designed to survive a direct hit 
by a 23mm cannon shell. The R195 entered 
production at the Ufa Engine Production Asso- 
ciation (UMPO) in 1987. 

EPR 9.0 at take-off power and 9.35 at contin- 
gency rating, mass flow at take-off power 
66kg/sec (145.5lb/sec); turbine temperature 
1,188°K at take-off power and 1,250°K at con- 
tingency rating, SFC equal to or less than 
0.88kg/kgp:hr at take-off power. Dry weight 
860kg (1,9001b), length overall 2,880mm (9ft 
52&in), engine diameter 805mm (2ft 7'/«in). 
The designated engine life is 500 hours. 

The engines are installed in cylindrical 
nacelles adhering to the rear fuselage sides, 
breathing via oval-shaped fixed-area subsonic 
air intakes and inlet ducts whose cross-section 
changes to circular at the compressor face. 
The gap between the engine casing and the aft 
end of the inlet duct is closed by a rubber 
O-seal. The engines are mounted on load- 
bearing frames within the engine nacelles at 
two points, forward and rear. The forward 
attachment comprises three location points, 
consisting of two lateral link pins adjustable in 


length, and an upper engine mounting t 
nion. The link pins absorb the vertical loads 
the trunnion takes the longitudinal and late 
loads. The rear attachment point also cc 
prises three location points and consists of tW 
lateral link pins, adjustable in length, to absc 
vertical loads, and an upper horizontal attac 
ment pin to absorb lateral loads. 

The engines and the surrounding fuselat 
structure are cooled by air supplied by 
scoops on top of the engine nacelles, which 
forced through the engine bays at compar 
tively high speed and pressure when the airc 
is in flight. The cooling air is expelled from t 
engine compartment through the annular gar 
formed between the nacelles and the engine je 
pipes. The AC and DC generators are cooledt 
air from a separate inlet in the fin leading edc 

A drainage system ensures that fuel, oil c 
hydraulic fluid residues can be collected af 
the engines are shut down after flight, or in 
event of an unsuccessful start. The engine cc 
trol system permits autonomous operation 
each engine and comprises throttles mou 
on the port cockpit console, throttle cables & 
cable support rollers, cable tensioners ¢ 
auxiliary drive assemblies on the engines. 


Control System 

Conventional powered flight control syste 
allowing control around all three axes, with t 
controls (stick and rudder pedals) being con 
nected to the hydraulic actuators and contr 
surfaces by duralumin or steel push-pull roc 
and bellcranks. The elevator control rods e 
duplicated and routed along both sides of the 
rear fuselage to increase the aircraft's comb: 
survivability. 

Directional control is provided by a two-sec- 
tion rudder. The larger lower section serves ic 
actual directional control and incorporates 
trim tab and a spring-loaded servo tab; max 
mum deflection is +25°. The upper section i 
independently controlled by an SBU-8 
damper (sistema bokovovo oopravleniya) ant 
an RM-130 hydraulic actuator (roole 
mashina). 

Pitch (longitudinal) control is provided b 
one-piece elevators with a maximum deflectic 
of +14°/-23°. Each elevator incorporates 
servo tab and the starboard elevator also has 
trim tab. To enhance longitudinal control at lo 
speed and provide longitudinal trim the Su-2 
features variable-incidence tailplanes adjustec 
by a hydraulic actuator. The pilot may selec 
one of three incidence settings (for 
off/landing, cruise and attack). 

Roll control is provided by one-piece ailerc 
with a maximum deflection of +18°. 
ailerons are controlled by BU-45A hydraulic 
actuators. The starboard aileron incorporate 
an electromechanicaily actuated trim tab. 

To reduce the stick forces, spring-loadet 
artificial-feel units are installed in the pitch anc 
roll control circuits. | 

The two-seat variants of the Su-25 have ful 
dual controls. 


The starboard air intake and inlet duct. Note the 
gap between the intake and the fuselage 


preventing boundary layer ingestion. 
Yefim Gordon archive 


The engine nacelle of a dismantled Su-25, 
showing the hinged ventral cowling panels aft of 
the mainwheel well, the detachable rear portion 
and the wing centre section torsion box above 
the nacelle. Note also the ground power 
receptacle at the front. Yefim Gordon 


A Gavrilov R95Sh turbojet, showing the ventral 
accessory gearbox and oil tank. 
Yefim Gordon archive 


An R95Sh resting on a special ground handling 
dolly is prepared for reinstallation in a Su-25 


undergoing refurbishment at Tbilaviamsheni. 
Marcus Fulber 


Fuel System 

The fuel system guarantees properly 
sequenced fuel flow from the tanks to the 
engines at all power settings and in all flight 
modes, regardless of the spatial orientation of 
the aircraft, ensuring uninterrupted fuel delivery 
in Zero and negative-G conditions arising dur- 
ing combat manoeuvres. 

Fuel is carried in two integral fuselage tanks 
-No1 (frames 11B to 18) and No2 (frames 18- 
21) holding 1,128 litres (248.16 Imp gals) and 
1,250 litres (275 Imp gals) respectively — and 
three integral wing tanks in the wing centre sec- 
lion (above the No 2 fuselage tank) and in the 
Duterwings between ribs 1-10 holding a total of 
1:274 litres (280.28 Imp gals). The No 2 tank is 
Ihe service tank located at the aircraft's centre 
Of Gravity. The total internal fuel capacity is 
3,660 litres (805.2 Imp gals). The maximum fuel 
load in the internal tanks differs according to 
the aircraft variant and is 3,000kg (6,614 Ib) for 
ihe Su-25, Su-25K and Su-25BM; 2,750kg 
16,063/b) for the Su-25UB, Su-25UBK and 
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Su-25UT; and 2,850kg (6,283 1b) for the twin- 

seat naval Su-25UTG. 

On the lateral surfaces of the Nos 1 and 2 
tanks, which are separated from the air intake 
ducts by a gap, there is a double layer of pro- 
tective material 20mm (0*&in) thick. Addition- 
ally, to reduce the danger of fuel leakage, fire 
and explosion if the aircraft suffers bullet or 
shell damage, the integral tanks are filled with 
explosion-suppression polyurethane foam. 
Polyurethane foam is also used to protect adja- 
cent compartments from fire, which includes 
the areas around and between the fuel tanks 
and the space around and between the air 
intake ducts. The polyurethane foam mats are 
inserted into the tanks via maintenance access 
hatches. 

Fuel is transferred and fed to the engines by 
a DTsN-44S-DT centrifugal supply pump, SN-6 
ejector pumps (strooynyy nasos), ETSN-91B 
centrifugal pumps (e/ektricheskiy tsentrobezh- 
nyy nasos) and NR-54 regulator pumps (nasos- 
regoolyator). The fuel system also features 
filters, valves, sludge and outlet cocks, temper- 
ature, pressure and level sensors, a fuel flow 
meter, delivery, connection, drain and over- 
pressure piping, wiring and controls gauges 
and signal lights. The drainage and pressurisa- 
tion system supplies an over-pressure in the 
wing and fuselage tanks under all flight condi- 
tions. All tanks are pressurised by bleed air 
from the engines’ eighth compressor stages 
and air from a ram air intake on the fuselage. 

Two or four auxiliary fuel tanks can be carried 
on the four inboard pylons. These can be PTB- 
800 tanks (podvesnoy toplivnyy bahk) of 800- 
litre (176-Imp gal) capacity or 1,150-litre 
(253-Imp gal) PTB-1150s. The underwing tanks 
are constructed in the form of a cylindrical cas- 
ing, reinforced by frames which are electro- 
welded to the casing. To facilitate transportation 
and storage, the underwing tanks have detach- 
able nose and tail sections joined to the load- 
bearing centre section by bolted attachment 
rings. The tail section is fitted with two small 
horizontal stabilising fins. The centre section 
features suspension lugs and the fuel feed pipe 
connecting the external tank to the aircraft's 
main fuel system. 

Refuelling is by gravity through the filler cap of 
the No 1 tank (single-point refuelling) or through 
each tank’s own filler cap. The fuel consumption 
sequence (determined by the requirement to 
maintain the CG within the design limits under all 
flight conditions) is as follows: 

- With full internal tanks and four external tanks, 
about 90 litres (19.8 Imp gals) from the No 1 
fuselage tank is used first, then the outer 
external tanks are emptied, before an additional 
30 litres (6.6 Imp gals) from the No 1 tank is 
used. The inboard external tanks are then 
emptied, the fuel is delivered from internal wing 
tanks, No 1 and No 2 fuselage tanks. 

With full internal tanks and no external tanks, 

about 150 litres (33 Imp gals) from the No 1 tank 

is used, the wing tanks are then emptied, then 
the remaining fuel in the Nos 1 and 2 fuselage 
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tanks is used. All volume limits mentioned 
above and the remaining 600 litres are 
indicated. 


Since the No 2 tank is the service tank, it is emp- 

tied last and is kept full at all engine operating 

settings by virtue of pumping fuel from the fuse- 

lage and wing tanks. Fuel is pumped to the 

engines by three different means. 

- from the No 2 tank under all flight conditions, 
when there is no indication of zero or negative 
G conditions; 

- delivery from the service tank when operating 
under zero G or negative G conditions; 

- by gravity flow through non-return valves in the 
case of pump failure. 


The capacity of the service tank is sufficient 
to guarantee 5-15 seconds of fuel delivery 
under zero or negative G conditions. Under 
normal operating conditions, the service tank 
is full. Fuel from the wing tanks is pumped to 
the collector tank by a jet pump. Fuel transfer 
from the underwing tanks is achieved by over- 
pressure. 

The Su-25UT (Su-28) and Su-25UTG differ 
from the basic Su-25 and Su-25UB in lack- 
ing armour plating between the engines, 
whilst some elements of the fuel system have 
been removed from the Su-25UT. Hence the 
removed components are replaced by ballast 
in order to restore the aircraft's correct CG 
position. 


Hydraulics 

Two independent hydraulic systems. The pri- 
mary hydraulic system operates the first cham- 
bers of the aileron actuators, the leading edge 
slats and trailing edge flaps, the tailplane trim 
actuator, the airbrakes and the nosewheel 
steering mechanism. It is also responsible for 
emergency landing gear extension, automatic 
braking of the mainwheels during landing gear 
retraction and emergency braking of the main- 
wheels. 

The secondary hydraulic system operates 
the second chambers of the aileron actuators, 
the yaw damper, normal landing gear retrac- 
tion/extension and normal wheel braking, and 
back-up control of the nosewheel steering. 

Each system has an NP-34-1M plunger-type 
supply pump (nasos ploonzhernyy) driven off 
the engine accessory gearbox (primary system 
pump on port engine, secondary system pump 
on starboard engine), hydraulic accumulator 
pressurised by nitrogen from its own pressuri- 
sation source, hydraulic reservoir, filters and 
separators, different types of valves and cocks, 
pressure reduction valves, distributors, sen- 
sors and associated piping. AMG-10 oil-type 
hydraulic fluid (aviatsionnoye mahs!o ghidrav- 
licheskoye) is used; each system contains 18 
litres (3.96 Imp gals). The maximum pressure 
is 20.3 - 22 MPa, regular supply pressure is 
18 MPa, pressure drop under a 12 MPa limit 
is indicated. Nominal hydraulic pressure is 
210kg/cm* (3,000psi). 


Electrics 
The electrical system consists of a 28.5V D 
circuit, three 36V/400Hz three-phase AC ¢ 
cuits and one 115V/400Hz single-phase 
circuit. The main DC power sources are t 
GSR-ST-12/400 starter/generators (driven € 
each engine's accessory gearbox); two nick 
cadmium batteries of 25 A-h capacity eé 
are used as a back-up DC power source. 
DC circuit also contains a stabilisation tre 
former, a voltage regulator, relays and c 
load protectors, indicators and wiring. T 
GO-4PTCh-4 single-phase AC generators (ghé 
erahtor odnofahznyy), one on each engi 
supply 115V AC. Two PTO-1000/1500 
three-phase AC converters (preobrazove 
tryokhfahznyy) feed the 36V circuits. The 
circuits also contain voltage regulators, bree 
ers, overload protectors, indicators and wiri 

External power sockets for both circuits c 
on the port air intake trunk. Lighting equipme 
consists of internal (red) cockpit and inst 
ment panel lighting, an SAS-4 cautio 
light system and external lighting — port (red 
and starboard (green) BANO-45 navigatic 
lights at the wingtips (bortovoy aeronavig 
sionnyy ogon’), white tail navigation light ont 
fin trailing edge below the dielectric fin cap é 
retractable PRF-4M landing/taxi lights (posal 
dochno-roolyozhnaya fara) built into the under 
sides of the wingtip pods, with fixed glé 
shields inboard of them. The navigation lig 
have variable intensity. There are three socke 
for hand lamps in main bays. 


Air Conditioning System 
The aircraft's air conditioning system provide 
the required operating environment for the pile 
(or pilot and student in the training variants 
including the optimum pressurisation and te 
perature values, cabin ventilation and preve 
tion of condensation on the inside of the cockp 
transparencies. It also maintains the require 
temperature in the avionics bays. Additionally 
air from the air conditioning system is used 
operate the pilot's (or pilots’) G suit(s) and ven: 
tilate his/their flight suits. The air supplied fc 
these functions is tapped from the last co 
pressor stages of the engine and cooled in 
air/air heat exchangers and a cooling turbine 
mixed with cold air and the pressure is the 
reduced. The final temperature is automatice 
adjusted according to flight level and manue 
by the pilot, ventilation intensity and G suit sur 
ply are controlled manually. 


Oxygen System 
The oxygen system supplies oxygen to the pile 
at flight levels above 2,000m (6,560ft) and i 
emergency after ejection. It consists of a mai 
system (on-board) and an emergency s 

in the ejection seat. 

The main oxygen system comprises an 0 
gen regulator, plus oxygen bottles and fittinc 
and is intended to supply the pilot with oxyge 
during flights at all altitudes within the opere 
ing capability of the aircraft. The on-board o 


The forward avionics bay of a Belorussian Air 
Force Su-25, ‘56 Red’ (c/n 25508110481). The 
four lateral doors provide good access. 

Sergey Burdin 


gen reserve of the main system is contained in 
four 5-litre (1.32-Imp gal) bottles in gaseous 
form, at a pressure of 150 atmospheres 
(2,205psi) located in the nosewheel well. Oxy- 
gen is delivered to the pilots oxygen mask 
under normal conditions via an individual regu- 
lator, once a height of 2,000m has been 
reached. The oxygen is mixed in a KP-52M 
breathing apparatus (kislorodnyy pribor) at 
fight levels between 2,000 and 7,000m 
(22.965ft) and supplied to the pilot’s face mask; 
above 7,000m pure oxygen is supplied. 

The BKO-3VZ seat-mounted emergency 
Oxygen system consists of a bottled oxygen 
supply, pipes, connectors and selectors for 
automatic and manual supply. The system is 
intended to supply the pilot with oxygen during 
the ejection sequence at high altitude and sub- 
sequent descent. It can also be used if the main 
System fails and to permit underwater breath- 
ing after an ejection over water (and remaining 
afloat) for a period of three minutes after switch- 
ing the supply on. 

The oxygen system of the two-seat versions 
Is designed to cater for the presence of the sec- 
ond crewmember. 


Fire Extinguishing System 
The aircraft has an SSP-2I fire warning system 
(sistema signalizahtsii pozhahra) with six 
UTBG ionisation sensors (three in each engine 
nacelle). The sensors are connected to the 
BI-2N central indication unit and fire warning 
indicators on the main instrument panel in the 
cockpit The suppressing devices are two 
UBSh-4-2 fire extinguishers (oonifitseerovan- 
-Nyy ballon sharovoy — standardised spherical 
bottle) and the associated distribution mani- 
lolds for the extinguishing agent. Each four-litre 
(0.88-Imp gal) bottle holds 5.64kg (12.43 Ib) of 
114V2 grade chlorofluorocarbon and is pres- 
Surised by air at 6.9 -14.2 MPa overpressure. 
The fire extinguishers are mounted in each 
engine bay. The system has a two-stage oper- 
ating algorithm; both shots are triggered man- 
ually by four push buttons, two for each 
Section, activating pyrotechnical valves. 


Avionics and Equipment 
The avionics equipment installed on the Su-25 
(Su-25K) consists of the following: 


Weapons control system: The weapons aiming 
System provides targeting data for attacks 
on ground targets, using rockets, bombs and 
cannon armament, as well as targeting of 
aircraft and helicopters with air-to-air missiles 
and cannons in visual flight conditions. The 
sighting unit comprises the ASP-17BTs-8 
computing sight (avtomaticheskiy streikovo- 
bombardirovochny pritsel), which permits 
automatic calculation of the ballistic profile of 


all classes of weapons used by the Su-25, and 
the Klyon-PS (Maple-PS) laser rangefinder/tar- 
get designator mounted in the extreme nose. 


Navigation system: The Su-25 is equipped 
for flight in day and night conditions, both 
in visual meteorological conditions (VMC) and 
instrument meteorological conditions (IMC). 
The navigation system feeds navigation and 
flight data into the weapons aiming system 
and the aircraft's flight instruments. It com- 
prises the KN-23-1 navigation suite, including 
an IKV-1 inertial navigation unit (inertsionnaya 
koorsovertikahl'; an RSBN-6S short-range 
radio navigation system  (rahdiotekhnich- 
eskaya sistema  blizhney — navigahtsii  — 
SHORAN); a DISS-7 Doppler navigator provid- 
ing ground speed and drift measurement 


(doplerovskiy izmeritel’ skorosti i snosa); an 
ARK-15M automatic direction finder; an RV-15 
(A-031) radio altimeter; a UUAP-72 angle-of- 
attack indicator and accelerometer (ooka- 
zahtel' oogla atahki i peregroozki); an SVS-1- 
72-18 air data computer system (sistema voz- 
dooshnykh signalov) with PVD-18G-3M (main) 
and PVD-7 (back-up) pressure probes; and an 
MRP-56P marker beacon receiver. The 
SHORAN cooperates with RSBN-2N or RSBN- 
4N ground beacon systems (in navigation 
mode) and the PRMG-4 system (for landing). 
The pilot can select three optional turning 
points and four target points (airfields) and the 
system can issue direction en route and ensure 
return to four pre-selected airfields. In landing 
mode the system allows instrument approach 
down to 60m (200ft) above the runway. The 
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system has a range of 360km (223 miles) in 
automatic correction mode; useful area i$ 
about 1,200x1,200km (745x745 miles). 


Communications system: The communications 
equipment comprises an R-862 transceiver 
with a dorsal blade aerial and an R-828 low 
VHF transmitter-receiver with a ventral ‘towel 
rail’ aerial. The R-862 is used for air-to-ar 
and air-to-ground communication (VHF fe 
quency 100-149.975MHz, UHF frequency 220 
399.975MHz); the minimum power output i$ 
30W. 


IFF system: SRZO-2 Khrom-Nikel' IFF inter 
rogator and SRO-2M Khrom IFF transponder 
on early aircraft, with characteristic triple rod 
aerials ahead of the cockpit canopy and under 
the rear fuselage. Later aircraft have the SRO- 
1P Parol-2D (Password)/izdeliye 62-01 IFF 
transponder with equally characteristic triangu- 
lar blade aerials and button-like aerials on the 
forward and rear fuselage sides. An SO-69 ATC 
transponder (samolyotnyy otvetchik — lit. ait 
craft-mounted responder) is also fitted. 


ESM system: The self-defence suite includes 
ASO-2V  chaff/flare dispensers  (avtomahl 
sbrosa  otrazhateley - automatic chaf 
launcher) capable of launching up to 256 
26mm (1.02in) IRCM flares or chaff bundles, 
plus an SPO-15 Beryoza (Birch) radar homing 
and warning system (sistema  preduprez 
hdeniya ob obloochenii — RHAWS); the chaff 
flare dispensers are buried in the rear fuselage 
upper surface and located in strake-like fairings 
on the upper surfaces of the engine nacelles. 


Data recording equipment: All variants of the 
Su-25 are equipped with the. The Tester-UZ 
flight data recorder located in the fin. The FDR 
readouts are used for mission analysis - 0f 
accident investigation. The aircraft is also 
equipped with an MS-61M cockpit voice 
recorder and an AKS-5 gun camera. 


Top left: The optically flat bulletproof window of 
the Klyon-PS (Maple-PS) laser rangefinder. 
Sukhoi Design Bureau 


Left: The cockpit of Belorussian Air Force Su-25 
‘56 Red’. Note the gun camera attachment to the 
right of the head-up display. Sergey Burdin 


Opposite page, top: The starboard cockpit 
console features circuit breakers for various 
systems, as well as controls for the 
communications radio (at the front). The red 
handle is for emergency canopy jettisoning. 
Sergey Burdin 


Opposite page, bottom: The port cockpit console 
mounts the sliding throttles (featuring radio and 
laser ranger control buttons). To the right of 
these are the emergency barking handle and the 
control panel of the R-828 radio serving for 
communication with ground forces. Note the 
weapons status indication panel at the front, 
with the landing gear position indicator and the 
emergency gear extension handle above it. 
Sergey Burdin 
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The trainee's cockpit of a Georgian Air Force Su-25U trainer. Marcus Fülber 


The avionics and equipment of the two-seat 
Su-25UB (Su-25UBK), Su-25UT (Su-28) and 
Su-25UTG differs from the single-seater both in 
its application and composition. These differ- 
ences relate primarily to the presence of a sec- 
ond crewmember. A capability for inputting 
simulated equipment failures was introduced 
for the instructor in the rear cockpit who can 
select specific malfunctions to be displayed to 
the student in the front cockpit. The instructor's 
cockpit is provided with an override and warn- 
ing indicator system, through which he can 
monitor the actions of the student and where 
necessary can switch control from the first 
cockpit (student) to the second (instructor). 
The communications suite includes an inter- 
com system enabling two-way conversation 
between the two crewmembers, plus a cockpit 
voice recorder that is intended to record the 
crew's intercom and radio conversations. 

The Su-25T (Su-28) and Su-25UTG differ 
from the basic Su-25UB (Su-25UBK) in the 
absence of the weapons aiming sight, 
weapons control panel, the R-828 radio and the 
Beryoza RWR. Blanking panels are installed in 
the cockpits of the Su-25UT (Su-28) and 
Su-25UTG to cover the empty spaces left by 
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removal of combat-related equipment. The air- 
frames of these trainer variants also have the 
laser designator window and the area occu- 
pied by the radar warning receiver antennas on 
the combat variants faired over. 

The Su-25BM target tug features a system 
for operating and monitoring the winch and 
deployment/retraction of the Kometa target. 


Armament 
The cannon armament of the Su-25 (Su-25K), 
Su-25UB (Su-25UBK) and Su-25BM 


(Su-25BMK) consists of a VPU-17A cannon 
installation with a fixed 30mm (1.18 calibre) 
Gryazev/Shipunov GSh-2-30 twin-barrel can- 
non, aka AO-17A, ‘product 9A623’) which has 
a rate of fire of 3,000 rounds per minute. The 
cannon is belt-fed and the ammunition box 
holds 250 rounds. The cannon is mainly 
intended for the destruction of lightly armoured 
targets, such as armoured personnel carriers. 
The weapon is mounted in the nose under the 
cockpit area, offset to port. 

Apart from the built-in cannon, the Su-25 can 
carry SPPU-22 cannon pods (syomnaya pod- 
vizhnaya pushechnaya oostanovka — detach- 
able flexible cannon mount) with 23mm (.90 


The instructor's cockpit of a the same aircraft. Marcus Fülber 


calibre) Gryazev/Shipunov GSh-23 twin-barrel 
cannons on the inboard pylons. The cannon 
barrels of the SPPU-22 are depressible to an 
angle of 30° in the forward hemisphere or 23° 
when mounted back-to-front, firing aft; the 
ammunition supply is 260 rounds. Rate of fire is 
3,400rpm. 

External armament is carried on five hard- 
points under each wing. Eight of the ten 
hardpoints have interchangeable BD3-25 
multi-purpose weapons pylons, each capable 
of carrying all types of bombs and unguided 
rockets up to 500kg (1,100 1b) calibre. For self- 
defence, two Vympel R-60M (AA-8 Aphid) 
short-range air-to-air missiles can be carried on 
the outermost underwing pylons with PD-62-8 
missile rail. 

Unguided bomb armament of the Su-25 con- 
sists of standard aviation bombs of 100-500kg 
(220-1,1001b) calibre; KMGU submunitions 
dispensers (konteyner dlya melkikh groozov 
oonifitseerovannyy); 250kg (5501b) RBK clus- 
ter bombs (razovaya bombovaya kasseta) and 
incendiary bombs (napalm tanks). Unguided 
rockets of various calibres can also be used, 
including 122mm (4.8in) S-13 FFARs in B-13 
five-round pods, 85mm (3.34in) S-8 FFARs in 


Top left: The muzzle of the hard-hitting 30-mm 
GSh-2-30 double-barrelled cannon. Yefim Gordon 


Top right: The open cannon bay door of a 


Su-25SM reveals the breech block and barrels of 
the GSh-2-30. Victor Drushlyakov 


Right: The Su-25’s wings feature eight main 
pylons for offensive weapons, with two smaller 
pylons outboard of these for defensive 


weapons. The photo clearly shows why the type 
has been nicknamed Raschoska (Haircomb) in 


addition to its popular name Grach (Rook) of 
Afghan War origin. Yefim Gordon 


Bottom right: A mixed warload of four Kh-25ML 
laser-guided missiles and two concrete-piercing 


bombs, plus two R-60Ms for self-defence. 
Yefim Gordon 


3-8M-1 20-round pods and 240mm (9.44in) 
9-25 rockets in PU-O-25 disposable launchers. 
Theaircraft can also carry air-to-surface guided 
missiles, the principal type being the Raduga 
Kh-25 (AS-14 Kedge). The following is the com- 
plete list of the weapons normally used on the 
Su-25: 
up to two KAB-500Kr TV-quided ‘smart bombs 
to ten AB-100 or AB-250 bombs 
up to eight AB-500 bombs 
to eight RBK-250 or RBK-500 cluster bomb 
" lo eight KMGU submunit 
4 lo eight ZB-500 napalm tanks 
to four Kh-25ML (AS-1 4 Kedge aser-guided ASMs 
W a B-8M-1 FFAR pods with S-8KOM 
Ikumulyativno-oskolochnyy, modernizeerovanny, 
Shaped-charge rockets or S-8T (tahnkovyy anti-tank 
rockets (a total of 160 rockets 
upio eight B-13L pods with S-13-OF (oskolochno- 
ipogahsny) fragmentation/high-explosive rockets or 
$-13T anti-tank fragmentation/penetrating rockets, giv 
amaximum of 40 rockets 
Up 10 eight 240mm S-24B or S-24-OFM unguided rockets 
with HE/ragmentation warheads 
WO SPPU-22 cannon pods with movable GSh-23L 
cannons) 


Up 10 wo R-60 short-range AAMs for self-protection 


The normal combat payload of the Su-25 is 
1400kg (3,086 Ib), whilst the maximum load is 
upto 4,400kg (9,700 Ib). 
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The Su-25UT (Su-28) and Su-25UTG differ from 
the single-seat combat variants and two-seat 
combat trainers in lacking the cannon installa- 
tion and weapons pylons. The cannon bay is 
faired over on the pure training variants. 

The specialised Su-25BM target tug dis- 
penses with the standard armament of the 
combat version in favour of the target systems 
generic to its role. The Su-25BM can carry a 
Kometa (Comet) towed target, PM-6 
(pikeeruyushchaya mishen’) gliding targets 
and M-6 infrared heat-source targets that have 
a slow descent profile incorporating a para- 
chute mechanism. Four PM-6 targets can be 
carried simultaneously by the Su-25BM/ 
Su-25BMK, on the second and fourth pylons of 
each wing reading outwards from the fuselage. 
When the Kometa target and its associated 
winch pod are mounted, an aerodynamic 
counterbalance is carried under the opposite 
wing. The Kometa target and winch are carried 
on the third pylon outboard of the fuselage, 
usually under the port wing. When using the 
Kometa and PM-6 targets, the Su-25BM/ 
Su-25BMK can carry two PTB-1150 auxiliary 
fuel tanks on the inboard pylons to increase 
range and/or endurance, although the number 
of PM-6 targets carried is reduced to two in this 
configuration. 


Emergency Escape System 

and Pilot Gear 

Depending on the version, the Su-25 is 
equipped with one or two Zvezda K-36L zero- 
zero ejection seats. The K-36L guarantees safe 
ejection at speeds up to 1,000km/h (621mph/ 
540kts) at all normal operational altitudes, 
including the take-off and landing phase. In 
flight, the pilot is strapped into the seat by an 
individual harness system; the seat can be 
adjusted to suit pilots of different stature, pro- 
viding a comfortable seated position and a 
good view from the cockpit. The pilot is pro- 
tected from G-forces and dynamic air loads 
during ejection by his G-suit and protective hel- 
met, a fixed position in the seat and the K-36's 
aerodynamic stabilisation system. The ejection 
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sequence is initiated by pulling the seat pan 
handles, after which all of the seat's own sys- 
tems and the aircraft's cockpit canopy jettison 
mechanism work automatically, in synchrony, 
right up to the moment when the pilot sepa- 
rates from the seat and his own parachute 
deploys. 

The pilot's survival after landing, or splash- 
down in the sea or other body of water, is aided 
by the equipment and supplies contained in his 
NAZ individual survival pack (noseemyy ava- 
reeynyy zapahs - ‘portable emergency kit’), 
which comprises an R-855UM 'Komar-2M' UHF 
radio, a PSN-1 one-man inflatable life raft (p/ot 
spasahtel’nyy nadoovnoy), a food supply, 
camping gear, signal flares and a first-aid kit. 
The NAZ is installed in the seat but attached to 
the pilots parachute harness and separates 
from the seat concurrently with the pilot, hang- 
ing on a line slightly below the level of his feet 
during the descent. Cockpit canopy jettison 
can be accomplished either by actuating the 
ejection handle on the K-36L seat, or by using 
the autonomous jettison handle. Operation of 
the hinged canopy section is carried out using 
two separate methods (normal and emer- 
gency). The two-seat variants of the Su-25 have 
canopy jettison and ejection sequences 
designed to take account of the presence of the 
second crew member. 


Field Maintenance 

Since the aircraft had been designed with ease 
of maintenance in mind, for operation from aus- 
tere sites, the project team had also developed 
a special field maintenance kit for the Su-25, 
capable of sustaining autonomous operations 
by a flight of four aircraft for a period of five 
days. The anticipated scenario was that the 
flight would deploy to a forward operating loca- 
tion (FOL) that had already been surveyed and 
supplied with fuel and ammunition, either by 
airdrop, helicopter or vehicle delivery. The 
Su-25s themselves would be equipped with a 
set of four special pods, based on the design of 
the PTB-800 drop tank and carried on the 
underwing pylons instead of fuel tanks. The 


A typical weapons load of eight B-8M1 80mm 
rocket pods and two R-60M air-to-air missile 
under the wings of a Su-25. The Russian Air 
Force is still an enthusiastic user of unguided 
rockets for air-to-ground attacks and a full load 
of 160 80mm rockets would have a devastating 
effect on 'soft' targets on the battlefield. 
Yefim Gordon 


whole system was called AMK-8 (aerome 
bil’nyy kompleks [samolyota T]8 — ‘airmobie - 
complex for the T-8 aircraft). Each pod was 
given a separate designation, pod K-1E being ` 
designed to carry protective covers for the ^ 
cockpit, engine intake and exhaust covers, 
wheel chocks, the crew chief's toolkit, a folding 
ladder, an electrically powered winch for 
weapons loading and a set of tools and essen 
tial spares. The latter is referred to by air force 
personnel as ZIP (zapchasti, instrument i 
prinadlezhnosti — spare parts, tools and 
accessories). The second pod, K-2D (doza 
pravshchik — ‘refueller’), contained a fuel pump 
capable of refuelling the aircraft from any 
appropriate container, plus cans of ol 
hydraulic fluid and oxygen bottles. 

Pod K-3 was the ground power unit (GPU 
equipped with a small gas turbine engine di- 
ving a generator which provided sufficient elec- 
trical power to run all essential systems for 
pre-flight and post-flight checks, start the 
engines and also power the electro-mechani- 
cal weapons loading winch. The fourth pod o 
the AMK-8 set was the K-4KPA (kontrol'no- 
proverochnaya apparatoora), housing test 
equipment for checking the Su-25's main sys 
tems. During the project definition stage, the 
Sukhoi designers also proposed a fifth pod, 
intended to carry an aircraft technician, 
although they considered that this would only 
ever be used in time of war and he would not, 
therefore, be provided with a personal survival 
parachute. The ‘customer’ (the Soviet Air 
Force) insisted on the provision of a separate 
survival capability for the technician, but neither 
side was able to come to an acceptable agree- 
ment about this issue and work on the fifth pod 
was discontinued. Although this might seem to 
have been a rather bizarre concept, it was to be 
taken up again in the mid-1990s oy Avpro in the 
United Kingdom, who designed the EXINT 
(Extraction/Insertion) pod for use on the Boe 
ing AH-64 Apache helicopter and the British 
Aerospace Harrier V/STOL strike aircraft. Avpro 
obtained clearance in 2000 for transporting 
cargo in the EXINT pod, but clearance for the 
carriage of personnel is still awaited and the 
project is currently believed to be 'in suspen 
sion’ (). The four-pod AMK-8 maintenance 
support system was, however, built and suc 
cessfully completed factory and special State 
trials, but was not put into production because 
the Tbilisi plant lacked spare capacity due to its 
commitment to the manufacture of the Su-25 
itself. 

The specifications of various Su-25 versions 
are given in Appendix 1. 


Chapter Five 


The New Generation of ‘Shturmoviks’ 


Su-25T (T-8M) Tank Killer 
The employment of the Su-25 in the Afghan 
War not only confirmed the soundness of the 
configuration chosen for the new ‘shturmovik’ 
butalso promoted the development of a variant 
capable of round-the-clock operation, armed 
with anti-tank weaponry. While the type pro- 
vided outstanding service in Afghanistan, it 
generally operated over short ranges and per- 
formed daylight attacks on targets designated 
by ground or air spotters. However, during the 
Cold War both sides were focused on fighting 
ageneral European conflict, in which case the 
$u-25 would have to range farther and perform 
its own targeting. 

Initially, a 45mm (1.77 calibre) cannon of 
advanced design whose barrel was to be 
Gepressible in the vertical plane was consid- 
ered as the main armament of the upgraded 
$u-25. However, eventually it was decided to 
equip the new aircraft with the ‘good old’ GSh- 
2-30 cannon as used on the Su-25 sans suffixe 
- officially because of the new weapon's insuf- 
ficient effectiveness against modern armour. 
Thereal reason was that the Soviet MoD did not 
Want to have too many types of cannons and 
ammunition in its inventory as this would create 
‘@ additional strain for the defence industry, as 
ell as a logistical problem. 

By 1979 the Sukhoi OKB had agreed the 
future aircraft's basic performance parameters 
the ‘customer’ (the Air Force). On 19th 
der that year the VPK issued a resolu- 

Setting out the development schedule for 
! new aircraft, which was given the factory 
jnation T-8M (modifitseerovannyy — modi- 
and the official Soviet Air Force designa- 
| Su-25T. The suffix letter stood for 
hnkovyy (tank, used attributively), although in 
gence this should have been protiv- 

ovyy (anti-tank) to reflect its intended 
K Duster’ role more accurately. 

he Su-25T represented a significant devel- 
it of the mass-produced Su-25 (T-8) and 
porated all of the improvements inspired 

S of operational experience with the lat- 
cluding actual combat experience. The 
Specialised strike variant of the aircraft 
lended for the destruction of: 

jon the move and other armoured 


es, shelters and other hardened targets; 
psin the field and artillery/rocket launch 


aft defences; 
and transport aircraft; 


- high-speed patrol boats, frigates, destroyers 
and landing craft. 


It was envisaged that the Su-25T (T-8M) would 

be used in day and night conditions over the 

battlefield, up to 450km (279 miles) behind the 

Forward Line of Own Troops (FLOT) within a 

height band extending from 30-50m (100-165ft) 

up to 5,000m (16,400ft). 
The high combat survivability of the new 
variant was to be guaranteed by: 

- effective use of a built-in jamming system directed 
against enemy radars and the dispensing of 
decoy flares and chaff to counter the threat from 
missiles with infrared and radar seeker heads; 

- theuse ofthe full capabilities of a modern 
navigation/attack system and modern weapons; 

- the use of engines with a reduced infrared 
signature; 

- the employment of a basing philosophy using 
packed earth airfields and other airfields with 
limited support facilities, with bearing strengths 
of 6-7kg/cm* (85-99 Ib/in?), as well as the use of 
highway strips. 


High combat survivability had become one of 
the decisive factors in the overall survivability 
and effectiveness of this type of aircraft when 
operating in conditions of heavy anti-aircraft 
defences deployed by an adversary. The 
Sukhoi designers adhered to this concept 
when developing the integrated combat sur- 
vival complex embodied in the Su-25T (T-8M) 
and took account of the wider range of combat 
tasks foreseen for the new aircraft. In particular, 
much attention was focused on the fact that the 
Su-25T would be able to spend a greater 
amount of time over an adversary's territory 
and be subjected to more capable air defence 
systems. 

The OKB's design team started work on the 
new weapons complex for the Su-25T in 1980. 
By February 1981 the specific operational 
requirement had been finalised, any plans for 
an all-new powerplant being dropped; the mili- 
tary agreed that the aircraft would feature the 
same R95Sh engines but with design changes 
to add a contingency rating and reduce the 
heat signature (this engine emerged eventually 
as the R195). The 9M120 Vikhr’ (Whirlwind) 
laser-guided anti-tank missile developed by the 
Tula-based KBP (Konstrooktorskoye byuro 
priborostroyeniya - Instrument Design 
Bureau), the same house that had created the 
GSh series of cannons, was selected as the air- 
craft's main anti-armour weapon. 


The ADP of the new variant was completed 
in November 1981. The mock-up review com- 
mission assessed the project in April 1982; the 
detail design phase was largely completed that 
year, with construction of the first prototype 
commencing in 1983. Interestingly, the T-8M 
project unwittingly ‘got in the way’ of the 
Su-25UB on which it was based, enjoying 
higher priority as far as MAP was concerned 
and thus delaying the trainer's development. 

The aerodynamic layout of the Su-25T 
(T-8M) was virtually identical to that of the 
Su-25UB (T-8UB) trainer, with 85-90% com- 
monality in the airframe and aircraft systems; 
this was due to a standardisation/cost-saving 
policy that appeared in the early 1980s. Out- 
wardly the Su-25T differed from the Su-25UB 
by having a slightly longer nose with a larger 
sensor window and in having a 'solid' metal 
fairing supplanting the rear cockpit canopy (the 
humpbacked fuselage contour was retained). 
The cannon installation was also new, the can- 
non being relocated to a position below the 
centre fuselage (see below). This was necessi- 
tated not only by the bulkier sighting system in 
the nose but also by the need to simplify main- 
tenance and minimise CG travel as the cannon 
ammunition was spent - a problem that 
affected the standard Frogfoot. Additional fuel 
tanks and avionics were installed in the former 
rear cockpit, this area also being somewhat 
reinforced by comparison with the trainer. 
Another important change was the addition of 
a hydraulic actuator in the elevator control cir- 
cuit (previously only the rudder and ailerons 
had been powered). 

Since the Su-25T was based on the design 
layout of the Su-25UB and the airframe of the 
first prototype of the latter (the T8UB-1) was 
already under construction at the time by con- 
verting a standard Su-25, it was decided to use 
this conversion technology when building the 
first prototype of the anti-tank 'shturmovik' (the 
T8M-1). This was done with the agreement of 
MAP in order to accelerate the transition to the 
flight test phase. The modifications associated 
with this were: 

- the installation of a new forward fuselage 
and nose section, with a single-seat 
armoured cockpit; 

- exchanging the standard VPU-17A internal 
cannon installation with the GSh-2-30 
cannon (often referred to simply as the 
GSh-30) for anew NNPU-8M system 
(navesnaya nepodvizhnaya pushechnaya 
oostanovka — external fixed cannon 
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installation for the T-8M), albeit using the 
same cannon. In so doing the weapon was 
relocated from the usual position below the 
cockpit floor (in the extreme nose) to a 
shallow fairing under the centre fuselage 
and offset slightly to starboard, and the 
ammunition capacity was reduced by 50 
rounds; 


moving the nose gear unit slightly to port 
for better integration with the cannon 
installation (the boarding ladder was 
redesigned in the process, being 
incorporated into the nose gear door); 
modification of the fuselage tail section to 
take a fin of increased area, of the type 
used on the Su-25UB. 
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The T8M-1, the first prototype of the Su-25T 
dedicated ‘tank killer’ version, as originally 
flown. The aircraft sported grey camouflage 
was coded ‘01 Blue’. Sukhoi Design Bureau 


The armoured cockpit (the so-called titani 
bathtub) itself remained the same as on 
Su-25. The 1-251 Shkval (Squall, or 
monobloc optoelectronic sighting syste 
developed by the ‘Zenit’ Krasnogorsk Opto 
chanical Plant (KOMZ — Krasnogorskiy optiko 
mekhanicheskiy zavod) was essentially 
same as that used on the Kamov Ka-50 Blac 
Shark (NATO Hokum) attack helicopter. It 
installed in the redesigned avionics bay ah& 
of the cockpit, along with other items of elec 
tronic equipment, in order to make maxi 
use of the additional space freed up by relocat 
ing the cannon. The compartments below 
behind the cockpit, although appearing ident 
cal to those of the Su-25UB, were redesign 
and built as new structures. The only difference 
was that on the first flying prototype (T8M-1)& 
was decided not to install the Nos 3 and 4 sug 
plementary fuel tanks in the space behind 
cockpit, as envisaged in the project. This was 
done in order to accelerate the developments 
the new aircraft and start the test phase a 
quickly as possible. As a result, the fuel syste 
of T8M-1 remained identical with that of t 
standard single-seat Su-25, both in terms t 
capacity (3,500 litres/770 Imp gals) and the dis 
position of the fuel tanks. Additional equipment 
was housed in place of the Nos 3 and 4 blaf 
der tanks. 
The new placement of the cannon under the 
centre fuselage and its more rigid attachme 
to the fuselage structure allowed the acousi 
loading and airframe vibration to be reduced 
when firing the weapon. This resulted in lower 
vibration levels for the delicate target sighting 
equipment in the forward fuselage and signif 
cantly reduced the effects of blast gas inges 
tion by the engines. Moving the cannon andis 
ammunition box required the nose gear uniti 
be slightly offset to port - in much the same way 
as it was moved on the T8-1 and T8-2 proto 
types when the provisional cannon installation 
gave place to the definitive one. The first proto 
type, however, had no cannon at first, carrying 
a test equipment package in place of t 
NNPU-8M; the latter was eventually refitted dur 
ing the flight test stage. Another difference wa 
that, unlike the standard Su-25 single-seater, 
the T8M-1 was equipped with powered cc 


The T8M-1 aircraft was based on a Su-25UB 
airframe, the rear cockpit being transformed 
into an avionics bay, so a false rear canopy was 
painted on for security reasons! Still, the design 
of the forward canopy is different from that of 
the standard trainer, with a reduced glazing 
area, revealing this deception. The larger sensor 
window in the nose is clearly visible. Note the 
aft-pointing B-8M1 FFAR pods on the No2 
pylons allowing the aircraft to discourage stem 
attacks as it completes the attack. 
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‘02 Blue’, the second prototype (T8M-2), wore 

the usual dark green/dark earth camouflage with 
pale blue undersides. On the ‘tank buster’ the 
cannon was relocated to an external position 
under the centre fuselage, which required the 
nose gear unit to be modified. Note the different 
forward canopy, which is a stock Su-25UB item; 
this aircraft also has a false rear canopy. The 
lack of the IRCM jammer at the base of the fin is 
evident. Yefim Gordon archive 


Front view of the T8M-2, showing the relative 
position of cannon and the nose gear (the latter 
is offset further to port than usual). Note the 
ATGM racks on the pylons. Yefim Gordon archive 


trols featuring BU-45A hydraulic actuators in 
both the aileron and the elevator control circuit. 
The Su-25T (T-8M) was powered by R195 
turbojets, which, as mentioned before, were 
derivatives of the original R95Sh uprated from 
4.100kgp (9,040 Ibst) to 4,300kgp (9,480 Ibst), 
with a longer time between overhauls (TBO), 
improved performance and a reduced infrared 
Signature. If necessary, the R195s could be 
replaced by the old R95Sh engines without any 
changes to the airframe. The new engines 
improved the aircraft's take-off performance 
and maximum speed. Four 1,150-litre (253-Imp 
gal) PTB-1150 drop tanks could be carried on 
the two innermost pairs of wing pylons. The use 
of four auxiliary fuel tanks, together with the 
increased internal fuel capacity of the Su-25T, 
increased the radius of action significantly, as 
well as the ferry range. 
The Su-25T could carry the following ord- 
nance on ten underwing hardpoints: 
* Sixteen 9M120 Vikhr’ (Whirlwind; NATO 
AT-16) anti-tank guided missiles in two 
neat packs of eight launch tubes under 
— each wing (mounted on the second pair of 
bylons), with a kill range of up to 10km (6.2 
miles) and capable of penetrating armour 
'ofup to 1,000mm (39%in thickness); 
air-to-surface guided missiles, such as the 
Kh-29T (AS-14 Kedge) TV-guided weapon, 
the Kh-25ML (AS-10 Karen), Kh-29L 
1A9-14 Kedge) and the 330mm (13in) 


S-25LD rocket, all with laser guidance, plus 
the Kh-58U (AS-11 Kilter) anti-radar missile, 
within the weight range of 150-650kg (330- 
1,430 Ib); 

FFARs of various calibres from 57mm 
(2.24in) and up, as well as heavy unguided 
rockets of up to 370mm (14.56in); 

- bombs of 100kg to 500kg calibre (standard 
‘dumb’ bombs, plus laser-guided ‘smart 
bombs); 

- R-60M (AA-8 Aphid) and R-73 (AA-11 
Archer) short-range IR-homing air-to-air 
missiles carried on the outermost wing 
pylons; 

- two cannon pods with 30mm weapons on 
the outer pylons. 


The most spectacular weapon carried by the 
Su-25T is the Vikhr' laser-guided ATGM, which 
can be carried in addition to other ground 
attack weapons on the same sortie, with a pair 
of short-range air-to-air missiles for self- 
defence. The maximum ordnance load of the 
Su-25T is in excess of 4 tonnes (8,800 1b) and 
bombing accuracy is of the order of 2-5m (6- 
16ft) CEP (Circular Error Probable). 

The avionics of the Su-25T permitted effec- 
tive destruction of a range of ground targets, 


including small manoeuvring armoured vehi- 
cles. The avionics suite consists of: 


an integrated navigation attack system 
comprising 

an optoelectronic sighting system with 23x 
magnification of the target and surrounding 
terrain; 

an anti-tank missile guidance system; 

a night-capable optoelectronic sighting system 
for target identification and prosecution of 
attack; 

a system for the projection of target information 
on the head-up display (HUD); 

an integrated electronic surveillance measures 
(ESM) and attack system capable of identifying 
and destroying enemy radars, as well as 
launching flares and chaff to decoy IR-homing 
and radar-guided missiles; 

an automatic flight control system; 

a TV monitoring system which checks the 
actions of the pilot when aiming the weapons 
and monitors a range of other systems. 


The aircrafts weapons controls system guar- 


anteed the following: 


laser guidance of the Vikhr ATGMs and other 
anti-tank weapons onto tank-sized targets and 
similar vehicles, with a kill probability of 85-90% 
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The third prototype Su-25T (T8M-3) originally 
wore a two-tone green/grey camouflage and the 
code ‘03 Yellow’. It is seen here at Zhukovskiy 
with four B-8M1 FFAR pods, two dummy R-60N 
AAMs (note stripes) and two 1,150-litre (2 
gal) PTB-1150 drop tanks. This view illustrates 
the larger nosewheel introduced from this 
aircraft onwards. Sukhoi Design Bureau 


over flat terrain, in mountains and over broken 
terrain; 

the use of guided weapons against several 
targets in a single attack; 

the use of guided weapons from high altitudes 
a steep dive; 

the use of guided weapons without coming 
within range of the enemy air defences and 
without loss of delivery accuracy: 

the launch of Vikhr’ ATGMs whilst the aircraftis 
manoeuvring; 

target search and detection of ground targets 
using the integrated day/night sighting systems 
followed by the launch of unguided weapons 
against them; 

the detection and destruction of ground radars 


The avionics were mounted in compartments 
the aircraft's nose, in the compartment behing 
the cockpit and in the fuselage tail section (fal 
boom). The SAU-8 automatic flight control sys 
tem (sistema avtomaticheskovo oopravieniya) 
was used to provide the following: 
- increased weapons effectiveness as a direct 

consequence of automatic control: 

improved flight safety; 

improved stability and control; 

heightened effectiveness of the pilot's actions 

and reduction of fatigue. 


The process of navigation to the target, and 
subsequent attack, with the Su-25T, was aulé 
mated to the highest possible degree. The ar 
craft was designed to proceed automatically 
the target zone, then at a distance of around 1f 
12km (6.2-7.45 miles) switch on the television 
tracking system, which had been aligned e 
look in the appropriate direction, after whid 
the pilot would check the selection and autc 
matic lock-on of the target, followed by the sys 
tem's transfer to automatic tracking mode 
When the pilot pressed the firing button, the 
computer selected the appropriate weapons 
and carried out the missile launch (or bomb 
release). The Su-25T could also carry out a se& 
ond approach in automatic mode; if the pid 
chose to, he could return to base in automate 
mode and take over manual control of thé 
aircraft just before touchdown. Navigation 
accuracy in automatic mode had been demor 
strated to show no more than a 0.396 deviation 
over the entire distance flown, whilst the aco 
racy of automatic tracking of a small-sized moe 
ing target at a range of 8km (4.96 miles) wa 


The T8M-3 received a new paint job and the new 
code '25 Yellow' for its public debut at the IDEX 
'91 defence trade fair in Dubai in November 
1991. Note the ventral equipment pod. Air Fleet 


-æ 


- 
ME OS hm e| sns 


-omde ~ 


The fourth Su-25T development aircraft (T8M-4) was converted into the second prototype of the Su-25TM multi-role version (T8TM-2), receiving a new 
a tħree-tone grey camouflage; the tactical code ‘09 Blue’ remained unchanged. Here the aircraft is seen in Akhtoobinsk during trials at the Russian Air 
Force's 929th State Flight Test Centre. The aircraft carries PTB-800 drop tanks, octuplets of Vikhr’ ATGMs, RBK-250 cluster bombs and B-13L five-tube 
FFAR pods. Sukhoi Design Bureau 
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0.6m (2ft). Overall, the Su-25T represented 
significant step forward when compared 
the first Su-25 from the early 1980s. 
Apart from the T8M-1, it had been planned 
construct a further two Su-25T prototypes 
T8M-2 and T8M-3), as well as a static testa 
frame (T8M-0). It was decided that thea 
frames of these aircraft would be built 
modifying the airframes of the first trials 
of Su-25UBs already completed at Ulan 
(Series production of the Su-25UB had alr 
begun at the Ulan-Ude Aviation Plant in 1988 
Coded '01 Blue', the first flying e 
(T8M-1) was completed in June 1984 
transferred from the factory to the OKB’s figs 
test facility at Znukovskiy. V | Popov was desi 
nated project engineer for the initial flight 
phase of the Su-25T. In July the aircraft undei 
went ground tests, with all systems being thog 
oughly checked, and on 13th August 199 
Sukhoi OKB test pilot A N Isakov twice com 


*10 Blue’, the tenth prototype Su-25T (T8M-10, 
c/n 01014). Sukhoi Design Bureau 


The T8M-10 prototype in the static park at the 
MAKS-93 airshow. The aircraft carries an 
impressive weapons complement of (root to tip) 
Kh-58E missiles, eight-packs of 9M120 Vikhr 
tube-launched anti-tank guided missiles, Kh-29E 
laser-guided missiles and B-13L rocket pods, 
with R-60M AAMs on the outermost pylons. 

A Merkooriy LLLTV/FLIR pod is carried on the 
centreline station. Yefim Gordon 


Su-25TM ‘08 Red’ (the T8M-8) formates with the 
Antonov An-26 camera ship over the delta of the 
Volga River near Akhtoobinsk, airbrakes 
deployed to keep formation. Yefim Gordon 


The same aircraft is seen, with the landing gear 
extended, breaking away from the camera ship. 
Yefim Gordon 


$u-25T ‘10 Red’ departs from Akhtoobinsk on 
yet another test mission. Sergey Sergeyev 


$u-25T ‘15 Red’ in the static display during an 
‘open house’ at Akhtoobinsk. Sergey Sergeyev 


ducted high-speed taxying tests in order to 
establish its controllability and braking effec- 
liveness. After these two ‘aborted take-offs' 
Isakov performed a successful maiden flight in 
the new anti-tank ‘shturmovik’, thus initiating 
the manufacturer's flight test phase. Thus, the 
Su-25T took to the air ahead of the Su-25UB on 
which it was based. 
The second prototype Su-25T (T8M-2, '02 
Blue’) and the third aircraft (T8M-3, ‘03 Yellow’), 
which were converted from the abovemen- 
tioned Su-25UB airframes, joined the flight test 
programme on 27th July 1985 and 17th Sep- 
tember 1986 respectively. Unlike the first pro- 
totype, both of these aircraft had the envisaged 
internal fuel capacity of 4,890 litres (1,075 Imp 
gals) and a full avionics fit. Additionally, the 
T8M-3 was fitted with a special L-166S1 
Sookhogrooz (Bulker) active infrared jamming 
System mounted in a cylindrical fairing at the 
base of the rudder; the forward section of this 
fairing housed sideways-firing pairs of ASO-2V 
chaffflare dispensers. This arrangement 
became a standard fit on all subsequent exam- 
ples. 
A little-known but interesting fact is that all 
three prototypes of the Su-25T featured a false 
| tear cockpit, with false glazing panels glued 
onto the hump-backed fairing behind the real 
cockpit! The purpose of this was to make them 
look like standard Su-25UB trainers, thereby 
deceiving American surveillance satellites! The 
| aifcraft were actually flown in this ‘disguise’, 
both from Zhukovskiy and later from the GNIKI 
WS flight test facility at Vladimirovka AB, 
Akhtoobinsk. (On later aircraft, however, this 
elaborate deception was dropped.) 
The aircraft's performance was fairly quickly 
established during the initial flight test phase, 
> Which ended in June 1987, although this did 
not hold true for the development and trials of 
7 thenew automatic targeting suite with the 1-251 
Shkval integrated optoelectronic system giving 
Wound-the-clock capability; this, like the 
) Merkooriy (Mercury) podded night vision sys- 
lem-also developed by KOMZ - was tested on 
ihe T8M-2. This proved to be highly complex 
‘and the manufacturer's tests were somewhat 
1 acted; hence the trials of the Shkval, com- 
bed with Stage A of the Su-25T's joint State 
acceptance trials, were not completed until the 
fd of 1990. GNIKI VVS test pilot A V Pavlenko 
was the project test pilot. 
WM July-August 1988 the second prototype 
as used for live weapons trials at the Prood- 
W gunnery range near Volgograd; this 
ued rearward gunnery and rocket 
inches by means of cannon pods and FFAR 


Sukhoi Su-25 


69 


> 


0 


Sukhoi Su-25 


pods mounted ‘back to front’. Sukhoi OKB test 
pilot Oleg G Tsoi and GNIKI VVS pilots A V 
Pavienko, V P Bukhtoyarov and V V Migunov 
flew the machine at this stage. In August 1989 
the T8M-2 and T8M-3 took part in an army exer- 
cise at the Brody practice range near L'vov, the 
Ukraine. The mission was to attack an 
armoured convoy protected by two mobile air 
defence systems. The Su-25Ts flew as part of a 
strike group consisting mostly of regular 
Su-25s sans suffixe; the standard aircraft 
proved unable to ‘destroy’ the target but the 
new generation succeeded. 

The third prototype served for testing the 
Irtysh (the name of a Siberian river) ECM sys- 
tem, the SAU-8, the SPO-32 (aka L-150) Pastel' 
ESM system and the Sookhogrooz IRCM jam- 
mer. It was also used for live weapons tests and 
for rough-field suitability trials. From 14th June 
to 29th July 1989 it was used for night tests of 
the SAU-8 and the Merkooriy night vision sys- 
tem at Kirovskiye AB near Feodosiya on the 
Crimea Peninsula, approaching the practice 
targets from the Black Sea. 

In the course of the flight test programme, 
both flight performance and maintenance char- 
acteristics were evaluated and firings were car- 
ried out with all types of live weapons, which 
demonstrated the effectiveness of the new inte- 
grated weapons system, especially the Shkval 
and the Vikhr missile. The concluding docu- 
ment drawn up after Stage A of the trials noted 
the requirement to eliminate certain defects, 
but proposed that the new 'shturmovik' should 
be allowed to proceed to Stage B of the trials. 
Moreover, the State Commission also gave its 
preliminary approval for the new aircraft to 
enter series production. 

It was decided to launch production of the 
Su-25T at the Tbilisi plant No 31 (TAGO), where 
it would gradually replace the standard single- 
seat Su-25 sans suffixe on the production line 
from 1990 onwards. Working drawings of the 
Su-25T (T-8M) were transferred to the factory, 
which was already gearing up to manufacture 
the new variant. The 12 aircraft of an initial trials 
batch had been completed in the course of 
1990 and the first half of 1991. This number 
included the T8M-O static test airframe (con- 
verted from the Ulan-Ude-built T8UB-3 trainer 
prototype), as well as the T8M-4 and T8M-5, 


Three-quarters rear view of a Su-25T displayed 
at Akhtoobinsk Flight Test Centre. The bulky 
housing of the Sookhogrooz active IRCM 
jammer at the base of the fin is clearly visible; 
the emitter lens is closed by a protective cover. 
The aircraft carries KMGU submunitions 
dispensers on the outer pylons. Yefim Gordon 


Su-25T ‘81 Red’ (c/n 01008) undergoing 
modification work at the 121st Aircraft Repair 
Plant at Kubinka AB. Victor Drushlyakov 


Rear view of Su-25T ‘83 Red’ (c/n 01010?) with 
the IRCM jammer's protective cover removed. 
Note the bulges on the engine nozzle covers 
accommodating the tips of the R195 engines' 
characteristic nozzle centrebodies. Yefim Gordon 


An in-flight study of a production-standard 
Su-25T, ‘82 Red’, showing the twin chaff/flare 
dispensers built into the IRCM jammer housing. 
The aircraft carries a quartet of Kh-25ML laser- 
guided ASMs. Sergey Balakleyev 


‘82 Red’ rolls to the left, showing the externally 
mounted cannon and its large blast plate. 
Sergey Balakleyev 


A Kh-25ML missile belches its distinctive twin 
plumes of flame and smoke as it streaks away 
from Su-25T ‘82 Red’ over one of the trials 
ranges associated with the Akhtoobinsk Flight 
Test Centre. Sergey Balakleyev 


which were converted from the T8UB-4 (f/n 
0305) and the T8UB-5 respectively. The latter 
two aircraft were to be used in the continuation 
of the Su-25T's trials programme. The conver- 
sion turned out to be quite lengthy. 

On 14th June 1991 the T8M-2 was lost when 
a bomblet exploded spontaneously while 
egressing a KMGU submunitions dispenser 
during a test mission, setting the aircraft on fire. 
Aftre trying unsuccessfully to reach the airfield 
GNIKI VVS test pilot Goncharov was compelled 
to eject. 

The first production Tbilisi-built Su-25T was 
the T8M-6, which was completed towards the 
summer of 1990 and test flown at the factory on 
26th July by TAGO test pilot V P Korostiyev. 
This aircraft replaced the crashed second pro- 
totype in the trials programme and was joined 
by a further three in 1992. The factory began a 
new c/n sequence for the new version. How- 
ever, the general political situation in the Soviet 
Union and the funding cutbacks affecting Rus- 
sia's military programmes which began in the 
early days of Mikhail S Gorbachov's pere- 
stroika, or social reform, slowed down the pace 
of further work on the aircraft. In December 
1992 the State acceptance trials were sus- 
pended by a joint MAP/Air Force decision. 

A little earlier, in November 1992, in order to 
operate more effectively in Russia's emerging 
market economy the Sukhoi OKB set up a spe- 
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Lit by the rising sun, Su-25T ‘84 Red’ is seen 
here with a rather modest load of eight 100-kg 
bombs and two R-60MU fixed acquisition 
rounds. Sergey Balakleyev 


Maintenance work on ‘84 Red’ at Lipetsk-2, 

the home base of the 4th Combat & Conversion 
Training Centre. The Su-25T’s targeting suite 
gave ample reason for complaint, proving rather 
troublesome. Yefim Gordon 


Su-25T ‘85 Red’ awaits the next test mission at 
Lipetsk. The large red cover of the laser ranger 
windows creates an odd ‘painted lips’ effect. 
Yefim Gordon 


cial Scientific & Production Concern known as 
‘Shturmoviki Sukhovo’, literally ‘Sukhoi Shtur- 
moviks'. It was headed by Vladimir Petrovitch 
Babak, Chief Designer of the Su-25. Overall, 
‘Shturmoviki Sukhovo' embraced a total of 46 
enterprises involved in the design, develop- 
ment and manufacture of the Su-25. 

Concurrently, considering that the Tbilisi 

plant was now located abroad and industrial 
cooperation ties had been broken, a decision 
was taken to transfer production of the Su-25T 
‘tank killer and any future upgraded variants to 
the Ulan-Ude plant, which was already involved 
in the manufacture of the two-seat trainer vari- 
ants. By the time the Soviet Union collapsed, 12 
production Su-25Ts had been delivered by the 
Tbilisi plant - now called Tbilaviamsheni or Tbil- 
isi Aerospace Manufacturing (TAM). A further 
12 examples and three incomplete airframes 
were still sitting at the factory, and another 
three machines had been converted to the 
Georgian-designed Su-25U pure trainer variant 
based on the Su-25T's airframe. 

The State acceptance trials of the Su-25T, 
which had achieved initial operational capabil- 
ity with the Russian Air Force by then, were suc- 
cessfully completed in September 1993. After 
appropriate modifications, six Tbilisi-built air- 
craft from the initial trials batch were transferred 
to the Russian Air Force's 4th Combat & Con- 
version Training Centre at Lipetsk, which used 
them for operational evaluation from 1996 
onwards. It was these aircraft that drew first 
blood for the Su-25T in 1999, carrying out pin- 
point strikes against terrorist positions during 
the Second Chechen War, about which more 
will be said in Chapter 7. 

By 2001, the first stage of the Su-25T tank- 
buster's evaluation programme had been com- 
pleted, showing that the Shkval electro-optical 
sighting system and the Vikhr' anti-tank missile 
fully justified the idea of priority development of 
precision guided munitions and that the com- 
bat potential of the aircraft exceeded that of the 
basic Su-25 several times. As the field evalua- 
tion showed, the new 'shturmovik' variant was 
able to demonstrate highly accurate delivery of 
laser-guided anti-tank missiles; the Su-25T 
equipped with the Shkval system was the only 
aircraft in the Russian Air Force capable of 
destroying small, mobile armoured targets. 

During the evaluation at Lipetsk a group of 
pilots, plus ground engineering and support 
personnel, were trained to carry out any task 
involving the destruction of ground targets — 
first and foremost armoured vehicles. 

The Su-25T made its public debut in Novem- 
ber 1991 — curiously, not on home ground but 
at the IDEX '91 international defence trade fair 
in Dubai, UAE. True, the aircraft in question was 
not a production example but the third proto- 
type (T8M-3), which had been repainted and 
aptly recoded ‘25 Yellow’ for the occasion. 
Later, a production example of the Su-25T (the 
T8M-10, coded ‘10 Blue’, c/n 255...01014) par- 
ticipated in the  MosAeroShow-92 at 
Zhukovskiy - Russia's first real international air- 


show - on 11th-16th August 1992; a month 
later the same aircraft was on display at the 
Farnborough International '92 airshow. On 
31st August/5th September 1993 the T8M-10 
was displayed again at Zhukovskiy during 
the MAKS '93 Moscow Aerospace Salon 
(Moskovskiy aviakosmicheskiy salon) with a 
Khod (Pace, or Motion) thermal imager pod on 
the fuselage centreline hardpoint (see below). 

In the past, the Russian press has reported 
that, following the declaration of independence 
by the Republic of Georgia, TAM had received 
an order from the Georgian Air Force for 50 
Su-25Ts, to be delivered over a period of seven 
years, but this order has never been com- 
pleted. The possibility of acquiring the Su-25T, 
which would be manufactured by TAM, has 
also aroused interest in the Ukraine, Kaza- 
khstan and Uzbekistan. However, without the 
participation of Russia, the manufacture of 
the upgraded anti-tank 'shturmovik , in the form 
in which it was developed and tested, would 
be impossible due to the lack of essential 
weapons systems-related equipment, which 
was supplied by Russian subcontractors. 


Su-25TK (T-8MK) Export Anti-Tank Variant 
An export variant known as the Su-25TK 
(T-8MK) was projected in parallel with the devel- 
opment of the Su-25T (T-8M). As in the case of 
the Su-25K and Su-25UBK, the K suffix stood for 
kommehrcheskiy (literally ‘commercial’, that is, 
export). The Su-25TK differed from the Russian 
version in certain items of electronic equipment 
(such as the IFF system), a traditional feature of 
Russian military aircraft exports. Apart from that, 
it was also planned to install a different naviga- 
tion system. No flying example of the export 
variant was ever built, although the third and 
tenth prototypes, T8M-3 and T8M-10 (‘10 Red’), 
were exhibited at a number of airshows under 
the designation Su-25TK. 


Su-25V All-Weather Attack Aircraft 
(project) 

At the Su-25T's initial development stage a sep- 
arate all-weather version not optimised for 
tank-busting was proposed under the designa- 
tion Su-25V (vsepogodnyy - all-weather). It fea- 
tured a new Bars (Leopard) navigation/attack 
suite. Later, however, the project was shelved - 
or rather merged with the Su-25T to create the 
night-capable Su-25TM. 


Su-25TM (T-8TM, Su-39) 

All-Weather Multi-Role Anti-Tank Aircraft 
In January 1986 the CofM Presidium's com- 
mission on defence industry matters (VPK) 
issued a ruling requesting the construction of a 
new all-weather variant of the Su-25T under the 
designation Su-25TM (tahnkovyy, modern- 
izeerovannyy — anti-tank, upgraded) with a 
wider range of combat applications. This was 
to be achieved, among other things, by using 
podded radar and optoelectronic systems. A 
team of designers under the leadership of Chief 
Designer Viadimir P Babak had already started 


work on the new project when, in 1989, another 
decree coming directly from the Council of Min- 
isters appeared, requiring the Sukhoi OKB to 
prepare the preliminary design of a new tactical 
strike aircraft. This was to be a multi-role fighter- 
bomber provisionally designated S-37 (not to 
be confused with the much later S-37 Berkut 
[Golden Eagle] fifth-generation fighter technol- 
ogy demonstrator with forward-swept wings, 
now known as the Su-47). Leadership of this 
project was also entrusted to Viadimir Babak, 
who thus now had two major projects to man- 
age, although the S-37 strike aircraft pro- 
gramme enjoyed the highest priority. (It is 
worth noting that when the strike aircraft project 
was first mooted with the designation S-37, the 
FSW design had been given the provisional 
designation S-32 — which coincided with the 
manufacturer's designation of the Su-17M.) 

In projecting the design of the S-37 the main 
idea was to achieve the maximum benefit from 
the most modern equipment and weapons in 
the Soviet Union at that time, but using a very 
unconventional (for the USSR) aerodynamic 
layout. The aircraft utilised a blended 
wing/body (BWB) design with large leading- 
edge root extensions akin to that used on the 
Su-27 fighter, but was to have a canard (tail- 
first) layout with cranked-delta wings (with fold- 
ing outer portions) and a single vertical tail. It 
was built around a single, albeit very powerful, 
engine and the overall appearance was quite 
similar to the SAAB JAS 39 Gripen of today. 
This layout would not only permit an increase 
in combat payload but also a bigger number of 
hardpoints for weapons and other external 
stores, thanks to the large wings and partial 
carriage of weapons under the wide integral 
fuselage/wing centre section. The S-37 was 
novel in Soviet aircraft design terms not only in 
having this layout but also in the use of many 
unusual design solutions, such as additional 
control surfaces on the rear fuselage (aug- 
menting the canard foreplanes) to compensate 
for the lack of a conventional tailplane. 

In essence, the S-37 was a hybrid of the best 
ideas embodied not only in the more recent 
Soviet designs of the time, such as the Su-24, 
Su-25 and the Su-27, but a number of foreign 
designs as well. These ideas were transformed 
into the design of a new, highly manoeuvrable 
strike aircraft capable of operating over a wide 
speed range and using an extensive range of 
weapons. in the opinion of the designers, the 
S-37 would be able not only to destroy any 
ground or seaborne target with its designated 
weapons but also to engage in a dogfight or 
beyond visual range air combat, using 
medium- and short-range air-to-air missiles, 
such as the R-27 (AA-10 A/amo) or R-60M (AA-8 
Aphid). 

The preliminary design of the S-37 was stud- 
ied by the various research institutes within the 
MAP and Ministry of Defence frameworks and 
received a positive appraisal. Moreover, it was 
planned to put the aircraft into production at 
one of the MAP factories after building several 
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prototypes and carrying out the normal test 
cycle, but the impending collapse of the Soviet 
Union and the worsening political and eco- 
nomic situation in the country put an end to 
these plans. 

Yet, the work on the S-37 had not been in 
vain. Following the cancellation of the pro- 
gramme, Chief Designer Vladimir Babak 
decided to incorporate some of the ideas 
developed for it in the new Su-25TM all-weather 
variant of the Frogfoot. In any case, the 
Su-25TM project could be accomplished much 
easier, since the Su-25T baseline anti-tank vari- 
ant had already entered production by then. 

In addition to the required all-weather capa- 
bility of the Su-25TM (T-8TM), the rapid devel- 
opment of the potential adversary’s air defence 
systems necessitated the use of new means of 
suppressing these systems. Hence it was 
decided that the aircraft's navigation/attack 
suite should include a radar. Initially the Kinzhal 
(Dagger), an 8mm-waveband radar developed 
by LNPO Leninets (‘Leninist’ Research & Pro- 
duction Association, now Leninets Holding Co) 
of St Petersburg for tactical fighter applications, 
was selected for the new variant. Eight proto- 
types of the Kinzhal system were built and used 
for airborne trials in various flying test-beds at 
Zhukovskiy and Akhtoobinsk. This radar, how- 
ever, required substantial and costly modifica- 
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tion and further tests, which were simply impos- 
sible to achieve in the difficult financial situation 
following the collapse of the Soviet Union. 
Thus, a production radar with comparable 
performance was required. The choice fell on 


the Kop'yo (Spear) 3cm-waveband radar 
developed by Moscow-based Fazotron-NIIR 
under the supervision of Yuriy N Goos’kov. The 
radar was intended for small fighter types — in 
particular, upgraded versions of the MiG-21bis 
Fishbed-L/N. (The adoption of the Kop'yo radar 
for the MiG-21 was made with export sales in 
mind and this objective was to be met when 
Russia and India signed a contract for the 
upgrade of 125 Indian Air Force MiG-21bis 
fighters to MiG-21-93 standard. Later the des- 
ignation MiG-21-93 was dropped in favour of 
the more explanatory MiG-21bis UPG, standing 
for ‘Upgrade’.) Using the same radar on the 
Su-25T promised evident benefits, since it 
would not only satisfy the requirements of the 
military in terms of expanding the aircraft's 
operational capabilities but also increase its 
export potential. Although the new ‘shturmovik’ 
was now more expensive, its combat effective- 
ness was even greater than before. 

It should be noted that the Kop'yo radar 
works in the centimetre waveband and is there- 
fore inferior to the millimetre-waveband Kinzhal 
in terms of resolution when used against 


The T8M-1 at Akhtoobinsk following conversion 
to the T8TM-1 and repaint in green/brown 
camouflage with pale blue undersurfaces. The 
aircraft has been retrofitted with the active IRCM 
jammer but apparently not the passive IRSM 
flare dispensers. Yefim Gordon 


After repaint the aircraft's tactical code was 
changed to *01 Yellow outline'. Note the Kinzhal 
(Dagger) LLLTV/FLIR targeting system pod on 
the centreline station. Yefim Gordon 


ground targets; hence it had to be modified for 
use on the Su-25T. The resulting new variant 
was developed within a very short time frame, 
receiving the designation Kop'yo-25. It had a 
flat-plate slotted-array antenna of 500mm 
(20in) diameter. The radar and the upgraded 
Shkval-M optoelectronic system formed the 
core of the Su-25TM's mission avionics. 

Since changing the basic airframe design 
structure was deemed inexpedient, the OKB 
chose to install the radar in a detachable cylin- 
drical pod under the centre fuselage. This not 
only allowed it to be fitted with minimum modi- 
fications to the airframe, saving development 
time, but also provided the potential for 
upgrading in-service Su-25s sans suffixe. Still, 
provisions were made for a permanent radar 
installation with a conventional nose radome at 
a later stage. 

In the early 1990s, the design team at 'Shtur- 
moviki Sukhovo' was totally involved in the 
development of the upgraded systems of the 
new aircraft and bringing it up to the level of a 
true all-weather round-the-clock weapons sys- 
tem capable of using all types of precision 
guided munitions. In 1995 the modernised ver- 
sion of the Su-25T was given a new designation, 
Su-39, to underscore the scope of the changes; 
this designation also applied to the proposed 
export variant having only minor differences 
from the domestic version. However, the old 
designation was also used occasionally. 

Although the aircraft was still superficially 
similar to the original Su-25 'shturmovik', the 
Su-39's wider range of combat applications 
made it possible to re-classify it as an all- 
weather, multi-role tactical combat aircraft. 

The radar enables the pilot to carry out all- 
weather detection and preliminary target des- 
ignation in a variety of attack modes, including 
ground mapping. Apart from the standard air- 
to-surface weapons of the Su-25T, incorpora- 
tion of the Kop'yo-25 radar into the weapons 
system of the improved Su-25TM (Su-39) per- 
mitted the use of the supersonic Kh-31A (AS-17 
Krypton) tactical anti-shipping missile, with an 
active radar homing head and the subsonic Kh- 
35 (AS-20 Kayak). The latter weapon employs a 
combination of inertial mid-course guidance 
with an active radar seeker for the terminal 
phase of attack. The aircraft can carry two to 
four ASMs. Thus, a flight of Su-25TMs could 
represent a real threat to a tactical group of sur- 
face vessels and attack a destroyer (displacing 
around 8,000 tonnes) without entering the 
lethal zone of the ship's air defence guns. 


On 13th February 1992 the second prototype 
Su-25TM (‘09 Blue’) was demonstrated to the 
political and military leaders of the CIS republics 
during a show staged at Machoolishchi AB near 
Minsk. Sergey Skrynnikov 


The weapons carried by the Su-25TM (T8TM-2) 
and arrayed in front of it on 13th February 1992 
included Kh-29L and Kh-29T ASMs with laser 
and TV guidance respectively, eight-packs of 
Vikhr' ATGMs, as well as ‘dumb’ bombs and 
unguided rockets. Sergey Skrynnikov 


Su-25TM *'09 Blue' in the static park of the 
MAKS-95 airshow in Zhukovskiy in company 
with other Sukhoi aircraft, including the Su-31M 
aerobatic aircraft and the Su-34 fighter-bomber. 
Yefim Gordon 


The podded radar installation of the 
Su-25TM (Su-39) permits it to undertake an 
active air combat role. The radar guarantees 
detection of fighter-sized airborne targets with 
a5m* (54ft?) radar cross-section at a distance of 
up to 57km (31nm) in head-on mode; in pursuit 
mode this figure is reduced to 25km (13.5nm). 
The radar is capable of tracking up to ten tar- 
gets and engaging two priority threats with mis- 
siles. The capability of carrying all-aspect R-77 
(AA-12 Adder) medium-range AAMs with com- 
bined inertial guidance/active radar homing 
allows the Su-25TM to conduct medium-range 
air combat on equal terms with fighters armed 
with Raytheon AIM-7 Sparrow missiles or 
AIM-120 AMRAAMs (Advanced Medium- 
Range Air-to-Air Missile). 

In close-in air combat, the Su-25TM is also a 
dangerous adversary. The R-73 (AA-11 Archer) 
IR-homing ‘dogfight missile’ carried by the air- 
craft is considered to be one of the world’s best 
short-range AAMs, whilst the Sukhogrooz 
infrared jammer (currently the only active built- 
in IRCM jammer on a fixed-wing combat air- 
craft) is an effective counter to the widely 
deployed AIM-9 Sidewinder missile. Moreover, 
destroying the heavily armoured Russian air- 
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craft by means of the 20mm General Electric 
M61A1 Vulcan cannon (the standard US fighter 
weapon) would require at least 30 hits - no 
easy task for the pilot, especially at low level 
where the Su-25’s turning radius is less than 
that of most foreign fighters. 

The airframe of the upgraded aircraft is virtu- 
ally unchanged as compared to the Su-25T. 
The modernised and improved Shkval-M opto- 
electronic system is mounted in a longer and 
wider nose, with the TV image displayed on a 
screen on the right-hand side of the instrument 
panel. During target approach the system is 
engaged in scanning mode at 10-12km (6.2- 
7.45 miles) range. Depending upon the flight 
altitude, the system's TV camera observes à 
strip of terrain 0.5 to 2km (0.31-1.24 miles) 
wide. Observing the results of a missile or 
rocket launch, or a burst of cannon fire, the pilot 
can carry out a second attack if necessary 
before departing from the target area. 

The Shkval-M can, for example, identify a sin- 
gle isolated building at a distance of up to 15km 
(9.3 miles), or a tank at a distance of up to 
8-10km (4.96-6.2 miles). A target selected by 
the pilot can be bracketed for automatic track- 
ing, with the target image 'memorised: by a 
special function of the EO processing system. 
The EO system is able to maintain a ‘lock’ on the 
target, even when the aircraft is manoeuvring, 
and provide an accurate range read-out to it. 
This then makes it possible to achieve direct 
hits with guided munitions, whilst the accuracy 
of unguided ordnance, including free-fall 
bombs, is increased many times. The Shkval-M 
also permits detection of targets illuminated by 


This dramatic head-on view of the Su-25TM 
prototype at the MAKS-95 shows clearly the 
extent of nosewheel offset required by the 
relocated cannon installation. Also evident is the 
enlarged and reshaped window of the 1-251 
Shkval (Gale) electro-optical sighting system in 
the nose, another feature characteristic of both 
the Su-25T and the Su-25TM. Yefim Gordon 


The initial batch of Su-25T attack aircraft was 
built in Tbilisi; later, however, it was decided to 
transfer production of the type to Ulan-Ude. This 
is the first Ulan-Ude built Su-25TM (the T8TM-3, 
c/n 03007) in a test flight (note the bear logo on 
the nose). Interestingly, the aircraft wears the 
same three-tone blue ‘naval’ camouflage as 
applied to the Su-25UTG naval trainer also built 
in Ulan-Ude. Note the RHAWS antennas on the 
wingtip pods. U-UAPO 


The same aircraft, now bearing the tactical code 
‘20 White’, carries a podded Kop’yo (Spear) radar 
under the fuselage, MPS-410 ECM pods on the 
outermost wing pylons and an extraordinary 
collection of weapons on the other hardpoints. 
These include dummy R-77 (RVV-AE, painted 
red) and R-60M AAMs, Vikhr’ ATGMs, a Kh-58M 
anti-radar missile on the starboard inboard pylon 
and a Kh-31P ARM on the port inboard pylon. 


Su-25TM ‘20 White’ in the static park of the 
MAKS-95 airshow. In this case a Kh-59M 
turbofan-powered ASM is carried on the No2 
starboard pylon. Note the Russian flag beneath 
the red star on the fin. Yefim Gordon 


Two views of ‘21 Biue’, the second Ulan-Ude 
built Su-25TM (alias T8TM-4). The weapons 
include anti-radar missiles on the innermost 
pylons (a Kh-31P to port and a Kh-58M to 
starboard) and TV-guided Kh-29T ASMs on the 
second pair of pylons. Sukhoi Design Bureau 


The T8TM-4 at the MAKS-97 airshow. Again a 
Kop’yo radar pod is carried on the centreline; 
the MPS-410 active ECM pods are displayed 
alongside. Yefim Gordon 


Another view of Su-25TM ‘21 Blue’ at the 
MAKS-97. Yefim Gordon 


a forward air controller (FAC) equipped with a 
man-portable laser designator and attacking 
them in automatic mode. This is particularly 
important when operating close to the FLOT in 
order to avoid ‘friendly fire’ incidents. 

A new electronic countermeasures system 
designated MPS-410 Omu/' (a salmon found 
in Lake Baikal; MPS = malogabaritnaya 
pomekhovaya stahntsiya — compact jammer) 
was also developed for the Su-25TM (Su-39) by 
the Central Radiotechnical Research Institute 
(TsNIRT| - Tsentrahl'nyy naoochno-issle- 
dovatel'skiy rahdiotekhnicheskiy  institoot). 
The equipment was housed in two pods carried 
on the outer pylons of each wing. 

Two of the Su-25T prototypes (the T8M-1 
and T8M-4) were selected for conversion to test 
the Su-25TM's new mission systems, becom- 
ing T8TM-1 and T8TM-2 respectively. Wearing 
anew dark green/dark earth camouflage and a 
tactical code amended to low-visibility configu- 
ration (‘01 Yellow outline’), the first prototype 
entered flight test on 4th February 1991 with 
Sukhoi OKB test pilot A A Ivanov at the controls. 
Six months later, on 19th August, the same pilot 
took the T8TM-2 up for its maiden flight; this air- 
craft had a two-tone grey camouflage scheme 
and the tactical code '09 Blue'. On 13th Febru- 
ary 1992 this aircraft was among the new mili- 
tary aviation hardware demonstrated to the 
military and political leaders of the CIS 
republics at Machoolishchi AB near Minsk, 
Belorussia; a similar restricted military display 
was held at Zhukovskiy a while later. 

The T8TM-1 was used for trials of the ECM 
system and a new pod for the Khod forward- 
looking thermal imaging system developed by 
the Gheofizika Central Design Bureau, whereas 
the second aircraft was used to continue devel- 
opment of the Kinzhal radar for a while. Work on 
the Khod and Kinzhal systems was terminated 
in 1994 and a mock-up of the Kop’yo-25 radar 
pod was fitted to the T8TM-2 to represent the 
Su-25TM configuration. In this guise the aircraft 
was seen in the static park of the MAKS '95 air- 
show at Zhukovskiy on 22nd-27th August 1995. 

Two years earlier, in 1993, the U-UAPO plant 
had started preparing the jigs and tooling for 
series production of the Su-25TM; the plant's 
experience of manufacturing the Su-25UB 
speeded up the process a lot. Coded ‘20 White 
and wearing a blue camouflage scheme, the first 
Ulan-Ude built production aircraft designated 
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After the show the aircraft was upgraded with 
ECM antennas positioned at the wingtips to give 
full 360° coverage. Note the 29 mission markers 
below the cockpit, now clearly visible in these 
two views of Su-25TM ‘21 Blue'. 

Sukhoi Design Bureau 


The Su-25TM poses for a publicity shot at the 
Sukhoi OKB’s flight test facility in Zhukovskiy, 
with an impressive weapons array on the pylons 
and in front of the aircraft. Sukhoi Design Bureau 


This computer-generated image from a Sukhoi 
Company ad shows an aircraft eloquently coded 
‘39 White’ as a hint at the Su-25TM's export 
designation, Su-39. Sukhoi Design Bureau 


T8TM-3 (actually the third prototype; the c/n was 
reported as 382...03007) took to the air on 15th 
August 1995 at the hands of Sukhoi OKB test 
pilot Oleg Tsoi. A week later this aircraft, too, 
was displayed at the MAKS '95 airshow with a 
mock-up of the Kop yo-25 radar attached. 

Trials of the Su-25TM (Su-39) at the 929th 
GLITs (Gosudarstvenny  lyotno-ispytatel'ny 
tsentr — State Flight Test Centre) named after 
Valeriy P Chkalov in Akhtubinsk, formerly 
GNIKI VVS, began on 5th February 1997, with 
Sukhoi test pilot Igor’ Ye Solov' yov as project 
test pilot. The fourth prototype (aka second 
production aircraft), T8TM-4 (‘21 White’), made 
its first flight at Ulan-Ude on 25th March 1998 
with Oleg G Tsoi at the controls. Throughout 
1999 and 2000, all four aircraft took part in the 
joint State acceptance trials. 

A production Su-25T coded ‘21 Blue’ (the 
T8M-6, c/n 255...01005) was displayed at the 
MAKS '97 airshow at Zhukovskiy on 19th-24th 
August 1997, made to represent the Su-25TM 
by fitting a dummy Kop’yo-25 pod; curiously, 
two years later, on 17th-22nd August 1999, the 
real Su-25TM (represented by the abovemen- 
tioned T8TM-4, ‘21 White’) was shown at the 
MAKS '99. Interestingly, the coinciding tactical 
codes led many visitors to the show to believe 
that the aircraft shown at the MAKS '99 was the 
same one as two years earlier but wearing a 
new coat of paint, since similar occurrences 
had happened before. Currently the Su-25TM 
is completing the final phase of joint State 
acceptance trials and is being prepared for full- 
scale production. 

In the second half of the 1990s, the 'Shtur- 
moviki Sukhovo' branch of the Sukhoi Holding 
Co became very active on the international 
weapons market, offering unconventional mili- 
tary-technical co-operative proposals. In 1996, 
it submitted a proposal to Poland, which was 
planning to modernise its combat aircraft fleet 
and 'Shturmoviki Sukhovo' officially offered to 
supply 100 Su-39 (Su-25TM) attack aircraft in 
exchange for foodstuffs. Similar offers were 
made to the Czech Republic and Hungary, in all 
three cases they were rejected. It is known, 
however, that in 1998 the Ulan-Ude Aircraft Pro- 
duction Association received a State order 
from the Russian government for the manufac- 
ture and delivery of several Su-25TMs for oper- 
ational units of the Russian Air Force. 


Chapter Six 


The Su-25T (T-8M) in Detail 


Type 
Single-seat attack aircraft optimised for com- 
bating armoured or hardened targets. 


Fuselage 

Basically similar to that of the Su-25UB (T-8UB) 
trainer. The principal changes concern, firstly, 
the nose section (frames 1-4), which is slightly 
lengthened and widened to house the Shkval 
optoelectronic sighting system instead of the 
usual Klyon-PS laser rangefinder/target desig- 
nator and has a larger hexagonal glass win- 
dow. The cannon installation is relocated from 
the nose section to the centre fuselage (see 
Armament); the space under the cockpit freed 
up by relocation of the cannon is entirely taken 
up by elements of the Shkval system. Sec- 
ondly, the rear cockpit is eliminated, becoming 
an avionics/equipment bay occupied by the 
additional No3 fuel tank, with avionics racks 
above it; the compartment is accessible via a 
hinged dorsal cover having the same shape as 
the former rear canopy section. 

The cockpit canopy is identical to the for- 
ward half of the Su-25UB's canopy, except that, 
in common with the single-seat Su-25 sans suf- 
fxe, a shaped armour shield is mounted above 
the pilot's head. The shield is made of KVK-37 
aviation grade thin sheet steel 10mm (0'%in) 
thick. The cockpit has adequate pressurisation 
for protection against the ingress of nuclear, 
biological or chemical agents; the 0.25kg/cm* 
(3.55Ib/in?) pressure differential is maintained 
automatically by means of a regulator system 
and an exhaust valve. The cockpit's design 
also provides for a more comfortable working 
environment for the pilot at higher altitudes and 
the increased cabin pressure differential per- 
mits flight at altitudes up to 10,000m (32,800ft). 
This is particularly useful on ferry flights, where 
a higher cruise altitude offers a more efficient 
operating mode for the engines. 

The centre fuselage is identical to that of 
the Su-25UB. An additional fuel tank (No 4) 
is mounted in the rear fuselage, which also 


This oblique frontal view of the Su-25TM 
(T8TM-2) accentuates the hump-backed 
appearance of this highly modified single-seat 
variant. Here, a conventional boarding ladder 
has been attached instead of deploying the 
built-in boarding steps, one of which is housed 
in the nosegear door. Yefim Gordon 


Close-up of the Su-25TM's cockpit canopy, 
which is identical to the front cockpit canopy of 
the Su-25UB and Su-25UTG. Yefim Gordon 


houses new avionics units and elements of the 
automatic flight control system, plus other air- 
craft and radio equipment. The engine nacelles 
have been modified to take the R195 engines, 
although they remain compatible with the orig- 
inal R95Sh engines. Access to equipment, air- 
craft systems and engine components is via 
detachable and/or hinged panels on the fuse- 
lage and engine nacelles. 


Wings 

As for the Su-25 and Su-25UB. The only major 
difference concerns the wingtip pods that, 
apart from the airbrakes and landing lights, 
house new antennas for the Irtysh ECM sys- 
tem. Each wing features five external stores 
hardpoints, including up to four interchange- 
able BD3-25 pylons (balochnyy derzhate/ - 
beam-type rack) for all types of air-to-surface 
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weapons and auxiliary fuel tanks, plus an APU- 
60-1 air-to-air missile launch rail outermost. The 
innermost pair of pylons can be replaced by 
multi-purpose pylons capable of carrying and 
releasing guided weapons and bombs weigh- 
ing up to 1,000kg (2,200 Ib). All of the pylons 
are attached to the wing structure by single-pin 
connections — except the innermost pair, which 
have twin-pin connections. 


Tail Unit 

Basically as for the Su-25UB, except that the fin 
root insert carries a cylindrical fairing for ECM 
and IRCM equipment (see Avionics and Equip- 
ment). Also, the elevators do not have trim tabs. 


Landing Gear 

Basically as for the Su-25UB, except that the 
nose unit is offset 222mm (8*%in) to port from 
the centreline to facilitate the installation of the 
ventral cannon mount and has a 680x260mm 
(26.75x10.25in) KN-27A non-braked wheel with 
a slotted mudguard. The wheelbase is identical 
to other versions. As on the other land-based 
versions, a PTS-25 twin-canopy brake para- 
chute system (parashootno-tormoznaya sis- 
tema) is provided. 


Above: The rear fuselage and tail unit of the Su-25TM prototype (T8TM-1, 
‘01 Yellow outline’), showing the Sookhogrooz IRCM jammer. Note the 
short-chord fin structure between the rudder and the jammer housing. 


Upper right: The rear end of Su-25T ‘83 Red’ with the protective cover 
removed from the IRCM jammer. This aircraft is also equipped with twin 
ASO-2 chaff/flare dispensers on each side of the jammer housing. 


Lower right: The tail unit of the fourth Su-25TM (T8TM-4, ‘20 White’). Note 
how the fin structure below the rudder is extended all the way aft to the tip 
of the IRCM jammer pod to provide a location for radar homing and 
warning system (RHAWS) antennas. This aircraft has no flare dispensers. 


All Yefim Gordon 


80 Sukhoi Su-25 


Powerplant 
Two Gavrilov R195 non-afterburning turbojets. 


Control System 

Conventional powered flight control system 

similar to that of the late-production Su-25, fea- 

turing irreversible BU-45A hydraulic actuators 
and spring-loaded artificial-feel units in the 
pitch and roll channels, with manual reversion 
in the event of both hydraulic systems failing. 

An MP-100M trim effect mechanism is installed 

in these control channels to relieve the stick 

forces. 

The Su-25T has an SAU-8 automatic flight 
control system which, in conjunction with the 
SUV-25T (8PM) Voskhod weapons control sys- 
tem, provides: 

- stabilisation of the aircraft in all axes; 

- stabilisation of the barometric flight altitude; 

- automatic return of the aircraft to straight and 
level flight from any attitude if the pilot is 
disoriented (the ‘panic button’ function); 

- damping of any short period oscillations; 

- automatic and flight director mode control of the 
aircraft at low level with inputs from the SUV-25T 
WCS; 

- automatic and flight director mode control 


during guidance onto the target, route 
navigation, return to the designated airfield and 
landing approach down to a height of 50m 
(165ft) using inputs from the WCS; 

- automatic breakaway from the target and 
avoidance of weapons fragments, or pull-up 
from a dangerously low altitude, commanded 
by the WCS. 


Another difference is that the elevator deflec- 
tion angles are changed to +12°/—20°. 


Fuel System 

The fuel system of the Su-25T differs in featur- 
ing two additional tanks in the fuselage - the 
No3 tank aft of the cockpit and the No 4 tank in 
the rear fuselage. Fuel is thus carried in four 
fuselage tanks, two outer wing tanks and one 
centre section tank. The combined useable fuel 
capacity is increased from 3,360 to 4,890 litres 
(from 805 to 1,076 Imp gals). The fuel system 
features a cross-feed valve and guarantees fuel 
delivery to the engines from any feeder tank. All 
fuselage tanks are self-sealing bladder tanks in 
order to increase combat survivability. The pro- 
tective measures adopted substantially reduce 
the likelihood of fire in the event of the tank 


The instrument panel of the Su-25T is 
surmounted by the large HUD, with the large 
cathode-ray tube display of the Shkval electro- 
optical system to the right of it; the display is 
provided with a rubber sunblind. 
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being damaged. All the tanks have 70% of 
their volume occupied by an open-mesh 
polyurethane foam, which allows free flow of 
fuel within the tank but prevents leakage if the 
tanks are pierced. 

The four inboard wing pylons are ‘wet’, 
allowing the Su-25T to carry four 800-litre (176- 
Imp gal) PTB-800 or 1,150-litre (253-Imp gal) 
PTB-1150 auxiliary fuel tanks on long-range 
ferry flights. 


Hydraulic System 

The hydraulic system of the Su-25T is almost 
identical to that of the Su-25UB, with the minor 
difference that the new variant has a hydraulic 
actuator in the elevator control circuit. Also, the 
roll control circuit is designed so that the primary 
hydraulic system operates the first chambers of 
the port aileron actuator and the second cham- 
bers of the starboard aileron actuator; with the 
secondary hydraulic system, it is vice versa. 


Electric System 

The Su-25T's electric system provides both AC 
and DC power to the aircraft's systems. The DC 
supply system is identical with that on the 
Su-25UB. The AC system consists of two sep- 
arate circuits, with each AC circuit being sup- 
plied by a 3OKvA PGL-40 generator providing 
115V at 400Hz. A single PTS-800BM converter 
for each AC circuit acts as an emergency gen- 
erator. The external lighting of the Su-25T is 
common to the corresponding systems on the 
Su-25 and Su-25UB. 


Air Conditioning System 
As for the Su-25. 


Oxygen System 
As for the Su-25. 


Fire Extinguishing System 
As for the Su-25. 


Avionics and Equipment 

The avionics equipment of the Su-25T includes: 
Weapons control/navigation system: The SUV- 
25T (BPM) Voskhod (Sunrise) weapons control 
system (SUV = sistema  oopravleniya 
vo'oruzheniyem — WCS) provides sighting and 
targeting information to enable the pilot to carry 
out effective daylight and night attacks using 
either single-type (that is, all bombs, all rock- 
ets) or mixed weapon loads. It also provides 
navigation data to enable the aircraft to fly out 
to the target area and return to base, or a des- 
ignated alternate airfield. The SUV-25T (8PM) 
system comprises: 

- thel-251 Shkval round-the-clock automatic 

targeting suite developed by the ‘Zenit’ 


Opto-mechanical Plant (KOMZ) in 
Krasnogorsk. The system is designed to 
provide automatic identification and 
tracking of small moving targets (such as 
tanks, automobiles or patrol boats), target 
designation and missile guidance, as well 
as firing solutions for the cannon and 
unguided rockets; 

the IT-23M information presentation 
system (to be replaced in due course by 
the TV-109M system); 

a central computer; 

the IKV-1 inertial system (inertsionnaya 
koorsovertikahl^); 

the DISS-7 Doppler ground speed and drift 
indicator; 

the RV-15 radio altimeter; 

the RSBN-6S SHORAN/ILS; 

the RSDN long-range navigation system 
(rahdiosistema dahl’ney navigahtsii — 
LORAN). 


The 1-251 Shkval targeting suite supports the 
use of all types of guided and unguided 
weaponry cleared for use on the Su-25T, to 
attack surface and airborne targets. The infor- 
mation display subsystem projects navigation, 
aircraft handling and target information on the 
head-up display (HUD) in all flight modes, 
whilst the central computer provides weapons 
delivery solutions for the aircrafts standard 
weapons fit, as well as routine navigation of the 
aircraft. 


The 1-251 is a daylight optoelectronic sight- 
ing system located in the aircrafts nose; it 
includes a high resolution TV camera with both 
wide (27° x 36°) and narrow (0.7? x 0.9°) fields 
of view and 23 times image magnification. The 
camera is linked to a target-tracking unit that 
has an accuracy of up to 0.6m (2ft) and a laser 
range-finder and marked target seeker. The 
sensors are all mounted on a single platform 
which is stabilised in pitch, roll and yaw and can 
sustain angular displacements of up to +15° 
and -80° in the vertical and from +25° to -80° in 
azimuth, without losing sight of the target. The 
detection distance and lock-on to the target by 
the television system is 12km (6.5nm). 

For night operations the l-251 system is aug- 
mented by the Merkooriy (Mercury) infrared 
camera system, mounted in a pod under the 
centre fuselage (also developed by KOMZ). 
This has both wide and narrow fields of view, 
but is not stabilised in the three normal axes. 
Detection range and lock-on to the target is just 
a little less than 10km (6.2 miles). Video infor- 
mation from the night-vision system's narrow 
field of view is presented on the monochrome 
TV screen used for the Shkval daylight camera, 
whilst that from the wide field of view channel is 
projected on the pilot's HUD. 


Communications system: The aircrafts radio 
equipment provides communication with 
ground command posts and control centres, 
as well as other aircraft, over its normal opera- 
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tional height and range limits, plus secondary 
surveillance radar responses and IFF 
responses when interrogated by other aircraft, 
ships and ground authorities. The aircraft's 
radio equipment includes the R-862 V/UHF 
radio for air-to-air and air-to-ground (ATC) com- 
munications and the R-828 VHF/FM radio for 
communication with ground forces units. 


IFF system: The aircraft is fitted with the SRO- 
1P Parol' (izdeliye 62-01) D-band IFF system; 
an SO-69 ATC transponder is also fitted. 


ECM/ESM system: The Su-25T is equipped with 
the Irtysh integrated electronic countermea- 
sures/ electronic surveillance measures suite, 
which comprises: 
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- theL-150 Pastel' advanced ESM and radar 
warning system; 

- the Sukhogrooz active IRCM jamming 
system providing effective protection in the 
rear hemisphere against a variety of IR- 
homing missiles; 

- eight ASO-2V chaff/flare dispensers 
located in the same fairing as the IRCM 
jammer (two per side) and on the upper 
sides of the engine nacelles for jamming 
IR- and radar-homing missiles; 

- the Gardeniya-1FU (Gardenia) active ECM 
set; 


Data recording equipment: The aircraft's flight 
data recording system includes: 
the Tester-UZ flight data recorder; 


The cockpit of the Su-25TM is dominated by 
analogue instrumentation, the display of the 
Shkval electro-optical system being the main 
concession to modernity. As distinct from the 
basic Su-25, the weapons status indicator is 
located centrally at the bottom of the main 
instrument panel, not on the left. Note the twin 
red actuating handles of the Zvezda K-36D 
ejection seat. Yefim Gordon 


the MS-61M cockpit voice recorder; 

the SSh-45 module recording the picture seen 
through the head-up display; 

an AKS5 gun camera located in the extreme 
nose. 


The Su-25 is equipped with an automatic voice 
annunciator transmitting on the aircraft s normal 
VHF/UHF air-to-ground radio frequencies, which 
informs the pilot and ground controllers of criti- 
cal malfunctions and dangerous flight modes. 


Armament 

The armament options available on the Su-25T 

offer the choice of bombs, guided missiles or 

unguided rockets, plus a built-in cannon and 
cannon pods. A total of ten hardpoints is pro- 
vided under the wings, the outermost pylons 
being reserved for the carriage of R-60M (AA-8 

Aphid) or R-73 (AA-11 Archer) IR-homing short- 

range air-to-air missiles. These are carried on 

APU-60-1 launch rails (aviatsionnaya pusko- 

vaya oostanovka - aircraft-mounted launcher) 

attached to PD-62-8 adapters. 

The other eight wing hardpoints carry 
guided or unguided air-to-surface weapons. 
The former variety comprises the following: 

sixteen 9M120 Vikhr’ (Whirlwind) 

supersonic semi-active laser-guided anti- 
tank missiles mounted in two packs of 
eight on the second inboard pylon of each 
wing in multiple launcher units; 

- four Kh-25MT (AS-10 Karen) or two Kh-29T 
(AS-14 Kedge) TV-guided air-to-surface 
missiles; four Kh-25ML or Kh-25LD laser- 
guided missiles or four S-25L 330mm 
(13in) laser-guided rockets, or two Kh-29L 
laser-guided missiles; or two/four 
Kh-25MTP (AS-10 Karen) IR-homing 
air-to-surface missiles; 
one or two Kh-58E (AS-11 Kiiter) 
anti-radiation missiles. 


A variety of unguided rockets of calibres rang- 

ing from 57mm (2.24in) to 370mm (14.56in) 

can be used by the Su-25T, including: 
up to eight 20-round B-8M1 pods loaded 
with S-8KOM shaped-charge armour- 
piercing/fragmentation (KO — 
kumulyativno-oskolochny) or S-8T shaped- 
charge FFARs (up to 160 rockets in total); 
up to eight five-tound B-13L pods with 
high-explosive/fragmentation S-13-OF 
(oskolochno-foogahsnyy) or S-13-OT 
SCAP/fragmentation FFARs (up to 40 
rockets in total); 
up to eight HE/fragmentation S-24B or 
S-24-OFM heavy unguided rockets. 
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The cockpit of the Su-25TM is dominated by analogue instrumentation, the display of the Shkval The larger window of the Shkval system is 


electro-optical system being the main concession to modernity. As distinct from the basic Su-25, evident in this view; its design actually allows 
the weapons status indicator is located centrally at the bottom of the main instrument panel, not the system’s optical revolving sensor to look 
on the left. Note the twin red actuating handles of the Zvezda K-36D ejection seat. Yefim Gordon straight down and even aft, ensuring continuous 


guidance for precision-guided munitions as the 
aircraft passes over the target. Note also the 
Su-25TM ‘21 Blue’ with the forward avionics bay covers open to reveal, among other things, dielectric panel of the Doppler speed/drift 
the modules of the 1-251 Shkval electro-optical sighting system. Sukhoi Design Bureau sensor. Yefim Gordon 


Sukhoi Su-25 83 


84 


Sukhoi Su-25 


Left: The podded Kop’yo-25 radar on the centreline hardpoint of a Su-25T. 
Yefim Gordon archive 


Below left: Close-up of the offset nose gear unit with mudguard and the 
NNPU-8M cannon installation. The GSh-30 cannon is virtually exposed, 
which makes for good cooling by the slipstream. Yefim Gordon 


Below right: This Su-25TM carries a Kinzhal LLLTV/FLIR pod under the 
fuselage. On this machine the GSh-30 cannon is provided with a large 
titanium blast shield. Yefim Gordon 


Bottom left: This aspect shows the distinctive segmented lens of the IRCM 
jammer. Yefim Gordon 


Bottom right: Another view of the IRCM jammer housing and the RHAWS 
antennas above it. Yefim Gordon 
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Top left: A selection of the weapons that the Su-25TM can carry to suit 
varying missions. Left to right: a Kh-31P anti-radar missile, 9M120 Vikhr’ 
anti-tank guided missiles, a Kh-25ML laser-guided ASM, a B-13L FFAR pod 
and an R-60M IR-homing short-range AAM. Yefim Gordon 


Top right: The No 2 wing station on this Su-25TM carries a Kh-35M air-to- 


surface missile on an AKU-58A launch rail. Yefim Gordon 


Right: The Vikhr’ ATGMs come in neat packs of eight carried on special 
adapters. Each launch tube/container is easily interchangeable. Sukhoi 


Design Bureau 


Below left: Suspended under the port wing of the T8TM-2 are, left to right: a 
Kh-29T TV-guided ASM, a pack of Vikhr' ATGMs, a FAB-250M62 low-drag 
bomb, a B-13L FFAR pod and an R-60M AAM. Yefim Gordon 


Below right: The MPS-410 active ECM pod. Two such pods can be fitted 
instead of the outermost weapons pylons. In this case the Su-25TM carries 
R-77 (RVV-AE) active radar homing medium-range AAMs on the second 


pair of pylons as seen from the tips. Yefim Gordon 


Bombs of between 100kg (2201lb) and 500kg 
(1,1001b) calibre and of varying types can be 
carried, up to maximum load of 4,360kg 
(9,612 Ib). This can comprise, for example, ten 
AB-100, ten AB-250 or eight AB-500 bombs, 
where the letters stand for 'aviation bomb' and 
the number refers to the weight of the bomb in 
kilograms. Special weapons can also be car- 
ried, such as the ZB-500 incendiary (napalm) 
tank (zazhigatel’nyy bahk), of which eight can 
be carried, or eight KMGU-2 standardised sub- 
munitions containers. Alternatively, up to eight 
RBK-250 or RBK-500 cluster bombs (razovaya 
bombovaya kasseta) can also be carried. Apart 
from these weapons, the Su-25T can also 


employ precision-guided munitions, such as 
the 500kg (1,100Ib) TV-guided KAB-500Kr 
(korrekteeruyemaya aviabomba) or the laser- 
guided KAB-500L. The suffix designation of the 
TV-guided weapon refers to the fact that it uses 
image correlation (korrelyatsiya) in the target- 
ing process, whilst the L suffix of the KAB-500L 
refers to its laser guidance mode. 

The cannon armament of the Su-25T com- 
prises a built-in NNPU-8M installation with a 
fixed 30mm twin-barrelled GSh-2-30 cannon 
and a total of 200 rounds. The cannon installa- 
tion is located under the No3 fuselage fuel 
tank, with the axis of the barrel offset to star- 
board by 273mm (10%in). 


The aircraft can also carry two detachable 
SPPU-687 pods, each with a depressable sin- 
gle-barrelled 30mm Gryazev/Shipunov GSh- 
301 cannon and 150 rounds of ammunition, or 
two SPPU-22-1 pods with a 23mm GSh-23 
twin-barrel cannon and 260 rounds. 


Emergency Escape System 

The emergency egress system guarantees the 
pilot the ability to eject from the aircraft through- 
out its normal flight envelope, albeit requiring a 
forward speed of 75km/h (46.5 miles) on the 
runway if an emergency occurs during take-off 
or landing. As on the other versions, the system 
is based on the Zvezda K-36L ejection seat. 
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Chapter Seven 


The Russian Upgrades 


Su-25SM (T-8SM) Attack Aircraft Upgrade 
It is a well-known fact that Soviet Air Force units 
flying Su-25 attack aircraft were originally 
regarded as no more than a 'supplement to the 
mighty fist of fighter-bomber regiments operat- 
ing the Su-17 and MiG-27. In a war scenario, 
the Su-25s were to perform a very limited range 
of missions, being intended for close air sup- 
port of ground forces over the battlefield and up 
to 100km (62 miles) behind the frontline, in day- 
light VMC conditions and in an active ECM 
environment. In other words, the basic Su-25 
was built to augment other strike aircraft in ser- 
vice with the Soviet Air Force at that time, 
including the Su-17M, Su-24, MiG-27 fighter- 
bombers and the Tu-22 bomber. This was in 
line with the Soviet military aviation ideology, 
whereby each type of aircraft performed an 
assigned role that mirrored that of its potential 
adversaries. 

In the 1990s, however, the Russian Air 
Force's fighter-bomber arm vanished alto- 
gether as a result of the decision to withdraw 
single-engined types, leaving the Su-25 as the 
sole Russian light attack aircraft. This decision 
was prompted both by flight safety concerns 
and by the need to trim operating costs. Also, 
the changing military-political situation meant 
that all-out global warfare was much less likely 
than local conflicts and involvement in interna- 
tional peacekeeping and anti-terrorist missions. 

This brought about the need to expand the 
Frogfoot's range of applications and turn the 
Su-25 into a multi-role weapons system capa- 
ble of filling the fighter-bomber role and, to a 
certain degree, even the tactical bomber role. 
This placed new demands on the aircraft's 
capabilities, which included the following: 

- detection and suppression of ground-based air 
defence systems, plus destruction of enemy 
command and control elements, using standard 
weapons and armament; 
destruction of targets with increased accuracy, 
using standard weapons, plus destruction of 
pin-point targets with precision-guided 
munitions (PGMs); 
destruction of targets with a high radar 
signature; 
escort and top cover for groups of other Su-25s 
performing ground attack or anti-shipping strike 
missions; 
top cover of own airfield against air strikes by 
enemy groups; 
destruction of airborne targets, such as 
transport aircraft, tactical fighters and fighter- 
bombers and helicopters; 
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- air support for air landing of troops by transport 
aircraft and tactical paratroop drops over the 
drop zone (DZ); à; 

- attacks on airborne and seaborne landing 
elements and units of enemy airmobile forces; 

- destruction of surface ships, up to the size of a 
destroyer, either operating singly or as part of a 
naval task force; 

- training aircrew in weapons application, using 
special 'simulator modes incorporated in the 
aircraft's on-board electronics package. 


Up to then, the 'classic' attack aircraft could 
make do with a fairly simple navigation/attack 
suite. Now the Russian Air Force's new needs 
required the installation of more complex and 
capable navigation and targeting equipment 
enabling accurate location of the target, which 
would then be attacked with bombs in level 
flight. 

Another reason that prompted the upgrade 
was that the Su-25's analogue avionics, dating 
back to the late 1960s, were hopelessly out- 
dated and were running out of service life. The 
radically changed situation on the battlefield 
that attack aircraft would have to face was a fur- 
ther factor. Initially, apart from enemy fighters, 
it was mobile AAA and small-arms fire that was 
regarded as the main threat, and the Su-25's 
survivability features were designed accord- 
ingly. Nowadays an aircraft operating over the 
forward edge of the battle area or behind 
enemy lines has to deal with a growing range 
of ever more potent army air defence assets, 
from shoulder-launched surface-to-air missiles 
to high-mobility SAM, combined SAM/AAA or 
AAA systems with radar, TV, infrared or laser 
guidance. 

Therefore, the upgrade centres on increasing 
the Su-25's killing power by radically improving 
the delivery accuracy of free-fall bombs and 
unguided rockets — the cheapest and most 
widespread strike weapons (the error margin is 
to be reduced to 5-10m/16-33ft). Such a fairly 
low-cost upgrade would allow the mission to be 
accomplished by a much smaller number of air- 
craft, thereby reducing own losses. 

Another important factor was that the most 
advanced versions of the Frogfoot — the tank- 
busting Su-25T and the even more advanced 
Su-25TM (Su-39) described earlier — had, for all 
practical purposes, failed to achieve produc- 
tion status. The Soviet Air Force did take deliv- 
ery of a few initial-production Su-25TMs, but 
the programme was underfunded in Soviet 
days due to President Mikhail S Gorbachov's 


perestroika (and the attendant arms reduction 

efforts) and funding vanished altogether in 

post-Soviet days. Given the lack of further new- 
build examples, ideas were voiced about con- 
verting Su-25UBs to Su-25TM standard at the 

Russian Air Force's ARZ No 121 (aviaremont- 

nyy zavod - Aircraft Overhaul Plant) located at 

Kubinka AB, but no conversions were actually 

undertaken. Also, the Air Force was not too 

happy with the examples it already had - 
mainly because of the troublesome new mis- 
sion avionics. 

Considering all of the above, the Sukhoi 
Holding Co decided to offer several upgrade 
packages for the operational Su-25s, which 
suited the Russian Air Force just fine. The 
option selected eventually was fairly radical, 
envisaging an almost complete replacement of 
the avionics; only the Klyon-PS laser ranger/ 
marked target seeker remained of the original 
avionics, and even that was due for replace- 
ment with a more modern unit later on. Still, the 
cost of the upgrade was affordable and in Feb- 
ruary 1998 Sukhoi started work on transform- 
ing this requirement into reality. 

Designated Su-25SM (stroyevaya modern- 
izatsiya — in-service upgrade), the upgraded 
aircraft featured a Pantera (Panther) integrated 
navigation/attack suite including a TsVM-90 
digital processor developed by the St Peters- 
burg-based Elektroavtomatika OKB. The suite 
was intended to: 

- increase navigation accuracy by a factor of ten, 
which would permit successful first-pass attacks 
on the target; 

- automate the detection, identification and 
destruction of the target to the maximum 
possible degree; 

- facilitate the use of PGMs with both laser and TV 
seeker heads; 

- Offer the possibility of using new attack modes 
employing standard weapons types (for 
example, in-flight correction of pre-programmed 
target co-ordinates and bombing of targets as 
navigation ‘waypoints’ (navigational bombing); 

- facilitate the use of several types of weapon on 
one attack; 
reduce pilot workload by providing a modern 
cockpit information management system, with 
colour multifunction displays and a wide-angle 
head-up display, as well as the automation of 
weapons selection and release. 


According to the initia! project the fuselage 
nose was redesigned to house the RLPK-25SM 
radar targeting system (rahdiolokatsionny prit- 


sel’nyy kompleks) based on the Phazotron- 
NIIR Kop’yo-25 miniature pulse-Doppler radar. 
Hence the ‘solid’ metal nose with a raked tip 
incorporating the laser ranger window gave 
place to a small ogival radome. The radar was 
intended for target detection and designation in 
the air-to-air, air-to-surface and air-to-sea 
modes, as well as for ground mapping. It was 
to work with such air-to-air missiles as the semi- 
active radar homing R-27R/RE (AA-10 A/amo), 
the active radar homing R-77 (AA-12 Adder) 
and the IR-homing R-73 (AA-11 Archer). This 
allowed the modernised Su-25SM to provide 
top cover for a group of 'shturmoviks' carrying 
out strike missions without calling upon con- 
ventional fighters for protection, as was previ- 
ously the case. Studies carried out by the 
designers showed that the Su-25SM armed 
with the above-mentioned AAMs would be able 
to fly top cover with no less success than even 
the formidable Lockheed Martin F-16 Fighting 
Falcon. 

The cockpit featured a new SIU-25 data pre- 
sentation and control system (sistema indikat- 
sii i oopravleniya) with a colour MFD displaying 
flight, navigation and tactical information. The 
latter is presented as a digital map showing the 
position of the frontline, known enemy air 
defence assets and the areas they cover and so 
on. Appropriate changes have been made to 
the layout of the instrument panel and side con- 
soles. 

The ASP-17BTs-8 gunsight was replaced by 
a wide-angle HUD which is the pilot's primary 
instrument when attacking a ground target. The 
HUD features an ultra-bright cathode-ray tube 
making the information clearly readable even in 
strong sunlight; it displays all necessary pilot- 
ing and target information, making sure that the 
pilot is not distracted in the course of the attack. 

The Su-25SM featured a combined iner- 
tial/satellite navigation suite giving an error 
margin of 200m (660ft) in autonomous mode or 
just 50m (164ft) with satellite correction. Bomb- 
ing accuracy in level flight at 200-300m (660- 
990ft, using ‘dumb bombs’, was 10-15m 
(33-49ft), which matched the performance of 
the US JDAM (Joint Direct Attack Munition) 
‘smart bomb’. 

A new integrated electronic warfare (EW) 
system in a ventral pod was designed to permit 
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The first prototype Su-25SM, ‘33 Red’ (c/n 
25508109033), seen in mid-conversion at ARZ 
No 121, Kubinka AB. Appropriate titles have 
already been painted on. Victor Drushlyakov 


The completed Su-25SM (T8SM-1) in the static 
display of the MAKS-2003 airshow at Zhukovskiy 
with dummy weapons, including Kh-25L and 
Kh-29ML laser-guided ASMs, arrayed in front. 
Yefim Gordon 


The second prototype Su-25SM - the T8SM-2 
(19 Red', c/n 25508110219) - nearing 
completion at ARZ No 121. Note the second 
prototype MiG-29SMT upgraded fighter 
undergoing conversion in the background. 
Victor Drushlyakov 
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Opposite, top: The second prototype Su-25SM 3 ——— —— : 
poised for a photo session at Vladimirovka AB, 

Akhtoobinsk, in 2005. 

Sergey Pashkovskiy 


Opposite, centre and bottom: Front and rear views 
of the T8SM-2, showing the ordnance load - two 
Kh-29ML laser-guided ASMs, two B-13L FFAR 
pods, two FAB-250M62 low-drag free-fall bombs 
and two dummy R-60M AAMs. Sergey Pashkovskiy 


Above: This side view shows the modified rear 
end of the Su-25SM lacking the probe-like aft- 
pointing ESM antenna of the standard Su-25. 
Sergey Pashkovskiy 


Right: The T8SM-2 creates a local dust storm as 
it taxies out for a post-conversion checkout 
flight at Kubinka AB. The aircraft was flown by 
Sukhoi OKB test pilot Roman P Kondrat'yev. 
Victor Drushlyakov 


Bottom right: The T8SM-2 makes a low pass over 
the runway at Kubinka AB. Note the four PTB- 
800 drop tanks - an unusual fit accounted for by 
the fact that the aircraft was starting on a long 
positioning flight to Akhtoobinsk where it would 
undergo trials. Victor Drushlyakov 


a more sophisticated level of radar warning 
than the earlier SPO-15 Beryoza RHAWS of the 
standard Su-25. The new system was to warn 
the pilot of the level of threat from an enemy 
radar, target the illuminating radar with anti- 
radar missiles, initiate deception, noise, blink 
and terrain-bounce jamming, as well as control 
the operation of infrared flare dispensers. 

One of the main concepts followed by the 
authors of the Su-25SM's avionics suite is that 
the pilot's actions in the course of the attack 
should be simplified as much as possible, 
allowing him to concentrate on the flying. The 
targeting procedures are automated insofar as 
possible, requiring a minimum of pilot input. 
This also results in a simple and uncluttered 
cockpit which makes the aircraft easier to fly 
and fight in. 
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As on the Su-25T, the engines featured 
surge protection to stop them from flaming out 
after ingesting rocket/missile blast gases and 
smoke. This expanded the Su-25SM's combat 
envelope. Survivability enhancement mea- 
sures (some of which were incorporated on 
late-production Su-25s sans suffixe) included a 
duplex fire suppression system, fireproof push- 
pull rods in the control system and additional 
armour plate. 

Unfortunately, in 2000 the ever-present 
financial difficulties compelled the Russian Air 
Force to review the Su-25SM upgrade pro- 
gramme and a cheaper option lacking the 
RLPK-25SM radar system was adopted for the 
initial modernisation of the Su-25 fleet. This 
resulted in a reduction in the current Su-25SM's 
capabilities, which must be a huge disappoint- 
ment for the Russian Air Force since so much 
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of the improved performance of the upgraded 
aircraft depended on the radar. Still, the new 
avionics increase the Su-25SM’s combat effi- 
ciency significantly. They also give a substan- 
tial weight saving of around 300kg (660b), 
allowing some avionics items to be relocated 
from the rear fuselage, which is the most likely 
area to take punishment in a missile attack, to 
a safer place in the fuselage nose. 

The main objective of the Su-25SM upgrade 
is to increase combat effectiveness at minimum 
cost. This also involves improving ease of main- 
tenance and modernising its maintenance pro- 
cedures. Automated input of flight data 
(navigation waypoints and combat tasking 
data), plus automated ground checking of 
equipment serviceability, with fault diagnosis 
down to line-replaceable unit (LRU) level using 
built-in test equipment (BITE), will permit reduc- 


The cockpit of the second prototype Su-25SM, 
showing the multi-function display on the port 
side of the instrument panel. Sergey Pashkovskiy 


tions of 25-3096 in maintenance man-hours 
compared with the basic Su-25. The modifica- 
tion will more than double the jets combat 
effectiveness and the relatively moderate price 
of the upgrade (around US$2.5-3 million) ought 
to interest the many countries operating the 
Su-25K. More than 400 Su-25s are in service 
outside Russia (including CIS countries), so 
there are hopes for many customers for the 
upgrade among these operators. 

There is another important argument in 
favour of the Su-25SM upgrade - the economic 
aspect. The baseline variant of the Su-25 was 
designed for a service life of 25 years and an 
airframe life of 3,000 hours, which equates to 
an average annual airframe usage of 110-120 
hours. As a consequence of the changes in the 
military-political and general economic situa- 
tion within Russia and the member countries 
of the CIS (Commonwealth of Independent 
States), the average annual flight time per air- 
craft does not even amount to 5096 of the 
planned rate. So, by the time the calendar 
period of 25 years has expired, Russian Air 
Force Su-25s could possibly still have more 
than half their airframe life remaining. Since it 
would be too expensive to replace the aircraft 
with a new type, it would be more rational 
instead to extend the period in service up to the 
time when its airframe life expires. 

Technical documentation for the simplified 
Su-25SM upgrade was issued to the 121st ARZ 
in 2000, and the plant initiated work soon after 
on the first batch of conversions. The first pro- 
totype Su-25SM (T8SM-1) wearing the tactical 
code '33 Red' (this was obviously derived from 
the c/n, 25508109033) was rolled out in time to 
take part in the static display at the MAKS-2001 
at Zhukovskiy in August 2001. Initially it was 
hoped that three Su-25s would be upgraded 
before the end of 2001, but the Russian Air 
Force only assigned money for one aircraft (the 
T8SM-2). This second prototype, ‘19 Red’ (c/n 
25508110219), was rolled out at Kubinka on 
5th January 2002. The aircraft was demon- 
strated statically at the MAKS-2003 airshow; it 
was also displayed at the Hydro Aviation Show 
'04 in Ghelendjik and at the MAKS-2005. Two 
further examples followed (the T8SM-3 and 
T8SM-4, identities unknown) and joined the 
manufacturer's flight test programme. 

In December 2002 it was announced that the 
Su-25SM prototype had successfully com- 
pleted its preliminary test programme of 41 
flights by the end of November and was due to 
commence joint State trials in December 2002. 
This phase of flight-testing was expected to last 
12 months, involving several hundred flight 
hours and a total of four aircraft (three Su-25s 
and one Su-25UBM). It was also reported that 
the Su-25SM would now be equipped with the 
Bars (Snow Leopard) integrated navigation 
and attack suite based on a new high-speed 


ele -— 4:706 L^ ame : dcn p 
—— c Tet Ra ia ee — 


The first six ‘production’ Su-25SMs (T8SM-5 
through T8SM-10) lined up in front of the ARZ 
No 121 hangar at Kubinka for the delivery 
ceremony on 28th December 2006. 

Victor Drushlyakov 


The first ‘production’ example, ‘01 Red’ (T8SM-5, 
c/n 25508110139), has a slightly darker shade of 
brown than the other five machines delivered on 
28th December 2006. Victor Drushlyakov 


This view of the T8SM-6 (‘02 Red’, c/n 
25508110332) shows to advantage the rather 
unusual camouflage style with the tan shade 
prevailing. Victor Drushlyakov 


digital computer (presumably a variant of the 
Pantera suite). The integrated EW/ESM system 
has been confirmed as the Pastel’ unit intro- 
duced on the Su-25T, which holds an extensive 
library of electronic intelligence (Elint) parame- 
ters for a large number of threat emitters, selec- 
table by using 'soft keys' around the framework 
ofthe MFDs. This system is thought to be capa- 
ble of analysing signals in the 2-18GHz fre- 
quency spectrum, embracing a wide variety of 
ground-based, airborne and, (if appropriate for 
a given theatre of operations), shipborne threat 
radars. It also provides automatic control of 
chaff/flare dispensers. 

By the end of 2006 the State acceptance tri- 
als had been successfully completed. They 
demonstrated that the upgrade had almost 
doubled the aircraft's navigation and bomb 
delivery accuracy. The Su-25SM was capable 
of using Kh-29L and Kh-29ML laser-guided 
bombs, KAB-500Kr TV-guided bombs and 
other ordnance and required 25-3096 fewer 
maintenance man-hours. 

On 28th December 2006 the first batch 
of six ‘production’ Su-25SMs coded ‘01 Red’ 
(T8SM-5, c/n 25508110139), ‘02 Red’ (T8SM-6, 
c/n 25508110332), ‘03 Red’ (T8SM-7, c/n 
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The T8SM-7 (‘03 Red’, c/n 25508110349) has a 
basically dark scheme with only minor areas of 
tan colour on the forward fuselage and port 
wing. Note the regulation fire extinguisher 
parked in front. Victor Drushlyakov 


An upper view of the T8SM-8 (‘04 Red’, c/n 
25508110464) showing the camouflage pattern 
and the revised ESM aerials on the rear 
fuselage. Victor Drushlyakov 


The T8SM-9 (‘05 Red’, c/n 25508110113) waits 
for the delivery ceremony, with the speakers’ 
dais and loudspeakers set up in front of the line- 
up. Note the wave-like pattern of the four-tone 
camouflage. Victor Drushlyakov 


The T8SM-10 (‘06 Red’, c/n 25508110119). Each 
of the Su-25SMs seen to date wears the repair 
factory’s badge on the port side of the nose. 
Victor Drushlyakov 


25508110349), ‘04 Red’ (T8SM-8, cin 
25508110464), ‘05 Red’ (T8SM-9, c/n 
25508110113) and ‘06 Red’ (T8SM-10, c/n 
25508110119) was presented to various digni- 
taries and the press at an official delivery cere- 
mony held at Kubinka AB. All six aircraft 
sported different camouflage schemes in 
shades of tan, green and dark earth. Speaking 
at the handover ceremony, Russian Air Force 
C-in-C Army General Vladimir M Mikhailov said, 
'As a result of a substantial upgrade, we have 
received a _ fourth-generation plane, the 
Su-25SM, which can accomplish three times as 
many tasks as its predecessor - the Su-25. 
Mikhailov said another six aircraft will be 
upgraded in 2007, and the Russian Air Force 
will equip two air regiments with Su-25SM 
planes in the future, adding that the upgraded 
aircraft could soldier on with the Air Force for 
more than 30 years. Adding weight to his 
words, at least three further Su-25s earmarked 
for conversion — ex-'30 Red’ (c/n 255081 10176, 
to become the T8SM-11), ‘31 Red (c/n 
25508110147, to become the T8SM-13) and a 
bare metal example (c/n 25508110545, possi- 
bly slated to become the T8SM-12) — could be 
seen at ARZ No 121 that day. 

Altogether, it is planned to upgrade around 
40% of the Su-25 fleet still in service with the 
Russian Air Force. This total is believed to be 
around 250 aircraft, giving a total of around 100 
Su-25s which could be upgraded to 'SM' stan- 
dard by 2008. 


The Su-25UBM (T-8UBM) Combat Trainer 
Upgrade (project) 

Along with upgrades of the basic Su-25 to 
Su-25SM standard, it is proposed to modernise 
the two-seat Su-25UB to an equivalent 
Su-25UBM (T-8UBM) standard. The single-seat 
Su-25SM and the twin-seat Su-25UBM will 
share systems commonality to the same 
degree as the Su-25 and Su-25UB. The first 
Su-25UBM was scheduled to join the flight test 
programme at Zhukovskiy in the third quarter of 
2003; however, lack of funds, together with the 
higher priority attached to the Su-25SM, has 
caused the project to be put on hold. 


Chapter Eight 


Above the Battlefields: The Su-25 in Action 


The Afghan Debut 

Early operational experience gained with the 
then-standard aircraft of the Soviet Air Force’s 
tactical aviation arm (FA — Frontovaya aviaht- 
Siya) in Afghanistan revealed their ineffective- 
ness in the mountainous conditions of the 
country when attempting to wage what was, in 
essence, an anti-guerrilla war. Apart from this, 
FA aircrew were insufficiently trained for this 
type of combat. The supersonic Su-17 and 
MiG-27 fighter-bombers designed for use in the 
European theatre were unsuited to manoeu- 
vring flight in the mountains and their naviga- 
tion-attack systems were practically useless for 
pinpointing small ground targets. The functions 
which these aircraft had been designed to per- 
form were not required in the Afghan theatre of 
operations, and combat results against ground 
targets were low. The most appropriate aircraft 
in these conditions turned out to be the heavily 
armed and well-protected Su-25; agile and 
easy to fly, it had received a high appraisal from 
the military during its operational evaluation in 
the country (see section on Operation Romb in 
Chapter 2). 

In February 1981, immediately after the 
abovesaid Afghan trials, the first Su-25 combat 
unit was formed; this was the 80th OShAP 
(otdel'nyy shturmovoy aviatsionny polk — Inde- 
pendent Attack Air Regiment). This regiment 
was based at Sital-Chai AB on the Caspian Sea 
coast, 65km (40 miles) from Baku, the capital of 
Azerbaijan (at the time one of the constituent 
republics of the Soviet Union). The choice of 
Sital-Chai was hardly a matter of chance; series 
production of the Su-25 had been set up at Tbil- 
isi in the neighbouring Georgia, which meant 
that any unforeseen technical problems could 
be addressed quite quickly. Furthermore, there 


A Su-25 wearing a non-standard dark-bellied 
camouflage scheme and an equally unusual low- 
visibility tactical code (‘49 White outline’) taxies 
past the runway checkpoint at Maryy-2 AB in 
Turkmenistan. This airbase was apparently a 
Staging point for aircraft deploying to 

Afghanistan during the Afghan War. 


Seen at Bagram, ‘55 Red’ was one of the many 
$u-25s that saw action in Afghanistan, adorned 
with the rook emblem that came into being at 
that time. Yefim Gordon archive 


A squadron of Su-25s awaits the next mission at 
an Afghan airbase; the hardstands are surfaces 
with perforated steel plate (PSP). The nearest 
aircraft, ‘09 Red’, has an ODAB-500 fuel/air 
explosive (FAE) bomb hooked up. 

All Yefim Gordon archive 


was a well-equipped bombing range nearby 
where pilots could hone their skills on the air- 
craft in mountain conditions. More importantly 
perhaps, mastery of the new aircraft could be 
achieved not far from Afghanistan. 

The 80th OShAP took delivery of its first 12 
production Su-25s in April 1981. The urgent 
need to put the new 'shturmovik' into service 
was emphasised when the Deputy Comman- 
der-in-Chief of the Soviet Air Force, Marshal A 
N Yefimov, flew in to Sital-Chai on 28th April 
1981. He ordered that a squadron of Su-25s be 
formed as quickly as possible for service in 


Afghanistan and commanded that the most 
experienced pilots flying the type be assigned 
to it. The new squadron was designated 
the 200th OShAE (otdel’naya shturmovaya 
aviaeskaoril’'ya — Independent Attack Air 
Squadron) and the 80th OShAP's Deputy CO 
(Training) Major A M Afanas yev was appointed 
as its first Commanding Officer. Test pilots from 
the Sukhoi OKB, Akhtoobinsk and the 4th 
Combat & Conversion Training Centre at 
Lipetsk were also drafted into the new unit, in 
order to accelerate the pace of training on the 
Su-25. 
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Initially, the unit’s entire command staff, 
pilots and technicians underwent training at 
Lipetsk. Here, the training was purely theoreti- 
cal; for more practical experience on the air- 
craft, personnel were detached to the 
manufacturing plant in Tbilisi, where, after 
receiving the first batch of aircraft, the pilots 
were also able to commence initial familiarisa- 
tion flying. At this time there were no two-seat 
Su-25s and many pilots carried out the initial 
stage of their conversion training on the 
Su-17UM Fitter-E, which was clearly less than 
ideally suited for mastering the techniques of 
flying the new 'shturmovik . 

The 200th OShAE arrived in Afghanistan on 
19th July 1981 and was assigned to Shindand 
airbase in the west of the country whose per- 
sonnel had already made their acquaintance 
with the Su-25 during Operation Romb-1. The 
squadron and its new aircraft were protected 
by detachments of Soviet Army motor-rifle and 
airborne forces, plus the 21st Infantry Brigade 
of the Afghan government forces. The Su-25s 
went into action only a few days after their 
arrival and to evaluate their effectiveness a 
senior officer of the military combat inspec- 
torate, Major General V Khakhalov, arrived 
soon after with a personal order from the Com- 
mander-in-Chief of the Soviet Air Force to 
assess the aircraft's strike results. 

The squadron was tasked with strikes not 
only against targets in the mountains but also 
against a number of Afghan towns and villages. 
For example, in the struggle to regain control of 
Herat (located 120km [75 miles] to the north of 
Shindand), which had become the centre of 
Mujahideen opposition in the west of the coun- 
try, Su-25s carried out strikes against buildings 
controlled by the Afghan rebels. The buildings 
turned out to be Mujahideen strongholds, con- 
taining weapons stashes and ammunition. 

The Su-25 had to operate not only over very 
difficult terrain but also in very unforgiving 
weather conditions. The air above the valleys, 
up to heights of around 1,500m (5,000ft), was 
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always thick with dust which seriously ham- 
pered visibility; summertime temperatures 
peaked at +50°C (+122°F), and sand ingested 
by the engines increased the wear and tear on 
engine compressor blades. Adding to the prob- 
lems of aircraft handling in these conditions, 
the majority of flights were carried out with two 
PTB-800 underwing auxiliary fuel tanks, in 
order to extend the aircraft's endurance. 

Combat activities in southern Afghanistan 
commenced in September 1981 not far from 
Kandahar, which also fell within the ‘zone of 
responsibility’ of the 200th OShAE. The main 
roads and supply convoy routes to the south 
passed through Kandahar, Afghanistan's sec- 
ond-largest city, which also lies close to the 
border with Pakistan. The mountains surround- 
ing Kandahar from the north provided strong- 
holds for the Mujahideen guerrillas, and even 
the fortresses dating from the time of British 
occupation of Afghanistan between 1838 and 
1919 were still there. 

Thanks to its large wing area and powerful 
high-lift devices the Su-25 differed notably from 
other Soviet tactical aircraft in its excellent field 
performance. A Su-25 toting eight FAB-500 
bombs required a take-off run of 1,200-1,300m 
(3,900-4,260ft), whilst the co-located Su-17M 
Fitter-C fighter-bombers could only manage to 
become airborne with two such bombs at the 
very end of the runway. The Su-25's excellent 
manoeuvring performance also turned out to 
be extremely useful in the mountainous terrain. 
Its low turning radius greatly helped the pilots 
when setting up an attack. After detecting a tar- 
get, it was possible to bank steeply to turn back 
onto it and, during repeat attacks on the same 
target, to orbit without losing sight of the 
enemy, using ammunition sparingly to finish it 
off. Pilots of other Soviet fighters and fighter- 
bombers, turning back for another attack were 
often unable to find the target again. In October 
1981, one of the 200th OShAE pilots managed 
to knock out a Mujahideen gun emplacement 
hidden between rocks at the end of a long 


Yl RC 


vw 


winding creek. Previous attempts to bomb the 
position from above had been unsuccessful, 
but the Su-25 had managed to fly into the dark 
‘tunnel’ of rocks, manoeuvring between the 
walls of the creek and, after hitting the target, 
climbed out, using a steep combat turn to 
escape. 

Almost the entire arsenal of weapons avail- 
able to the Su-25 was used in Afghanistan. Dif- 
ferent weapons were used, depending on 
specific conditions and the disposition of the 
target. Thus, for example, 100kg (220 Ib) and 
250kg (550!b) bombs were used most often 
over relatively flat terrain, along with 57mm 
(2.24in) S-5M and S-5MO folding-fin aircraft 
rockets carried in 32-shot UB-32-57 pods. Usu- 
ally two or three attacks were made on the tar- 
get, a ripple of 8-12 FFARs being released in a 
dive in each attack. However, it has to be said 
that the aircrafts performance with external 
stores inevitably deteriorated; for example, 
when carrying four UB-32-57 pods, the Su-25 
did not handle well and had a tendency to 'sink 
when completing a diving attack, losing alti- 
tude and speed. Smaller-calibre unguided 
rockets were gradually replaced by the more 
powerful 80mm (3.15in) S-8 FFARs, which 
were widely used in various denominations, 
including the S-8M, S-8BM and S-8DM. The 
ODAB-500P fuel-air explosive (FAE) bomb was 
also used very effectively, being three times 
more powerful than a high explosive/fragmen- 
tation warhead of the same calibre in terms of 
blast damage effect. DAB-500 smoke bombs 
(dymovaya aviabomba) were also used, and 
one of the most effective weapons combina- 
tions available to the Su-25 was that of two 
DAB-500 smoke bombs and six ODAB-500P 
FAE bombs. (ODAB stands for ob yomno- 
detoneeruyushchaya aviabomba - literally 'vol- 
ume detonating bomb', from the fact that a 
large volume of fuel-air mixture is detonated 
after the liquid contents are dispersed from the 
core of the bomb.) 

Another weapon used very successfully in 
Afghanistan was the 240mm (9.44in) S-24 
heavy unguided rocket, which demonstrated 
great accuracy and was fitted with an effective 
HE/fragmentation warhead that proved useful 
against a wide range of targets. The accuracy 
of the rocket from a height of 2,000m (6,500ft) 
typically made it possible to place a salvo in a 
circle of 7-8m (23-26ft) diameter. The built-in 
GSh-2-30 cannon was generally used against 
heavy machine-gun emplacements and vehi- 
cles, where its high rate of fire was devastating. 
The operating manual for the cannon recom- 
mended short bursts of around one second, 
loosing off around 50 armour-piercing or 
HE/fragmentation shells, although very often 
the pilots ignored the manual, trying to obliter- 
ate the target resolutely with long bursts. 


Seen by the gun camera of a Su-25, a heavy 
unguided rocket leaves a heavy smoke trail as it 
streaks towards the target in a mountainous 
area of Afghanistan. Yefim Gordon archive 


A memoriai tc five Su-25 pilots killed in action 
in Afghanistan. The legend on the tombstone 
reads, ‘Internationalist is thy name, thy feat is 
immortal’. ‘Internationalist’ (or, more precisely, 
‘internationalist warrior’) was a Soviet term for 
soldiers fighting abroad in support of a friendly 
nation where a civil war or aggression had 
taken place - such as in the case of the Spanish 
Civil War. The memorial was destroyed by the 
Taliban militia after the Soviet withdrawal from 
Afghanistan. Yefim Gordon archive 


The aircrafts ASP-17BTs-8 computing gun- 
sight earned a good reputation against targets 
in flat terrain and was used to aim the cannon, 
rockets and also for bombing. It gave very 
good results over flat terrain, but in the moun- 
tains its effectiveness deteriorated. This was 
because the abrupt changes of height and 
complex terrain features prevented the sight’s 
computer from carrying out an accurate firing 
solution and pilots had to use it more like a col- 
limating gunsight when firing the gun, while 
bombs were released using the ‘Mark 1 eye- 
ball’ technique. 

The aircraft's combat survivability also 
proved to be high, demonstrating the effective 
and well-designed armour protection of major 
systems and the cockpit itself. This often per- 
mitted the Su-25 to return to base with numer- 
ous significant hits from anti-aircraft artillery on 
its armour-plating. The titanium armour cockpit 
‘bathtub’ and the bulletproof windscreen with- 
stood hits from small arms fire. Cases are on 
record of shells and bullets severing the push- 
pull rods for the control surfaces and engine 
controls, or putting the hydraulic system com- 
pletely out of action, but the pilots were still able 
to nurse their aircraft back to base. A team of 
specialist engineers from the Tbilisi factory was 
permanently seconded to the 200th OShAE at 
Shindand, along with engineers from the 
Sukhoi OKB, who were there to monitor the air- 
craft's operational debut. In the first 15 months 
of operations in Afghanistan, the squadron’s 
Su-25 ‘shturmoviks’ flew more than 2,000 sor- 
ties without suffering a single combat loss. 

The first loss of a Su-25, which occurred in 
December 1981, was actually a flying accident 
as a result of the pilot (Captain A D'yakov) 
exceeding the permitted diving speed during 
an attack; the pilot lost his life. According to 
some sources, the cause of this accident was 
acknowledged to be his exceeding the permit- 
ted diving speed, but other sources claim that 
as a result of asymmetrical release of his bomb 
load, the aircraft went into a steep banking turn 
from which the pilot was unable to bring the 

Su-25 under control. Evidently there was insuf- 
ficient aileron authority to level the aircraft and 
it flew into a cliffside. Another Su-25 was lost 
because the ground crew forgot to recharge 
the hydraulic accumulator during a turnaround. 
As a result, the pilot was unable to retract the 
undercarriage after take-off, slowed down by 
the drag of the extended undercarriage, the 
heavily loaded aircraft stalled soon after 
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becoming airborne, but the pilot managed to 
eject safely. 

A considerable amount of damage to the 
Su-25s was incurred in heavy landings which, 
in turn, were the result of having to employ an 
evasive technique involving a ‘fast’ landing with 
a high sink rate to avoid the threat of MAN- 
PADS. The aircraft would land with minimum 
fuel remaining and without using flaps or air- 
brakes, sometimes bursting tyres or even los- 
ing an entire undercarriage leg if the landing 
was particularly heavy. For example, on 4th 
October 1988, a Su-25 undershot on landing at 
Bagram Airport, Kabul, and hit the raised edge 
of the concrete runway, slicing off all three 
undercarriage legs and sliding down the run- 
way on its belly in a shower of sparks. The pilot 
escaped without even a scratch. 

The deficiencies of the Su-25 pointed out by 
the pilots included poor airbrake efficiency, 
particularly during a dive. Hence the aircraft 
continuing to accelerate, losing stability and 
trying to roll over on its back. Other defects 
noted included the not-too-reliable ARK-15 
automatic direction finder and RSBN-6S short- 
range radio navigation system. Of even greater 
concern in a war zone was the difficulty of arm- 
ing the aircraft. For example, it took two men 40 
minutes to reload the cannon and they had to 
kneel under the aircraft in so doing, feeding the 
heavy ammunition belt into the magazine 
above their heads. Also, since the ground sup- 
port equipment did not include powered ord- 
nance dollies (or light tugs similar to the USAF 
‘pobtails’), the technicians and armourers 
preparing the Su-25 for a mission had to push 
bombs and rockets to the aircraft manually on 
hand dollies. A number of defects were elimi- 
nated on subsequent series of aircraft and, as 
a result of the type's baptism of fire in 
Afghanistan, the Sukhoi design team incorpo- 
rated several minor improvements and modifi- 
cations designed to simplify and speed up 
servicing and mission preparation. 

In the late summer and autumn of 1982, an 
operation codenamed Ekzamen (test, as at 
school or in college) was completed at Shin- 
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dand with a very positive assessment by the 
evaluation team. The objective of Operation 
Ekzamen was to test and evaluate the Su-25 in 
actual combat conditions, using standard 
series-produced aircraft. This would allow an 
authentic assessment of its combat effective- 
ness, making it possible to eliminate any obvi- 
ous defects and shortcomings and make any 
appropriate corrections to operational tactics. 
From 19th July to the end of October 1982 the 
200th OShAE's pilots and ground crew com- 
pleted a total of 2,000 sorties in support of the 
Soviet Army, destroying major mujahideen tar- 
gets and providing top cover for columns of 
motorised infantry troops and their escorting 
helicopters. At the end of Operation Ekzamen 
there was a changeover of aircrew and ground 
personnel, the 200th OShAE being replaced by 
another squadron from Sital-Chai, the com- 
mander of the new contingent being Major V N 
Khanarin. 

It was at this time that everyone connected 
with Su-25 operations in Afghanistan started 
referring to the aircraft as the Grach (Rook), the 
name being derived from its usual radio call- 
sign. Many of the Su-25s were later adorned 
with emblems showing a comic-style rook flap- 
ping its wings, painted on the side of the air- 
craft. The nickname and the decoration have 
stuck with the Su-25 to the present day and 
Russian ground forces have great respect for 
the aircraft, without the support of which it 
would have been impossible to conduct certain 
military operations in Afghanistan. Indeed, 
motor rifle and airborne forces units would only 
conduct operations if there was air support 
from the Grach. 

At a quite early stage of the operations 
against the Mujahideen in Afghanistan, the 
Soviet Army realised that it was unable to 
defeat the rebel units and it became obvious 
that the Air Group supporting the Limited Con- 
tingent of Soviet Forces in Afghanistan (the so- 
called 40th Army) would have to be reinforced. 
A year after the changeover of pilots and 
ground crew, yet another squadron arrived to 
replace Khanarin’s squadron, taking over the 
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task of combating the Afghan rebel forces. 
Thus, squadrons from the 80th OShAP based 
at Sital-Chai, which provided aircraft and per- 
sonnel on a rotational basis, fought in 
Afghanistan up to September 1984. Then a 
new Su-25 regiment was formed, drawing per- 
sonnel from the 80th OShAP and another regi- 
ment, the 90th OShAP, which had been set up 
at Artsyz in the Ukraine. This new regiment — the 
378th OShAP - was commanded by Lt Col A 
Bakushev and was the first such unit to be 
deployed in full strength outside the borders of 
the Soviet Union. Two of the regiment's squad- 
rons operated from Bagram Airport, Kabul, and 
the third squadron was stationed at Kandahar. 

The Soviet Air Group in Afghanistan was 
eventually reinforced with other types of air- 
craft, which periodically changed their operat- 
ing locations in the country. When necessary, 
the Su-25s were redeployed close to their des- 
ignated area of operations; apart from operat- 
ing out of Kabul Airport, they also flew from 
packed earth runways at Mazar-e-Sharif and 
Kunduz in the north of the country. These ad 
hoc airfields had to be brought up to a suitable 
operating standard by providing hardstands 
covered with perforated steel plate (PSP); 
hundreds of tons of PSP were brought to the 
bases by the truck-load. Over time, some of the 
assault tasks were taken over by Army Aviation 
Mi-8MTVs and Mi-24s and the Su-25 was 
assigned the task of providing air cover from 
‘standing air patrols’, in case they were needed 
to assist the helicopters at any point. Forward 
air controllers (FAC) were used very effectively 
in Afghanistan; they not only guided the Su-25s 
onto their targets, but also carried out bomb 
damage assessment (BDA) and evaluated the 
performance of given weapons used in the 
attacks. In the opinion of the FAC teams, a sin- 
gle Su-25 achieved greater success than sev- 
eral fighter-bombers assigned to similar 
targets. 

Joint operations by helicopters and Su-25s 
turned out to be a particularly effective combat 
technique, where the helicopter crews were 
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able to study the terrain from low altitude and at 
relatively low speed in the area of an intended 
strike. Initially, a pair of Mi-8s would circle over 
the target, carrying out preliminary reconnais- 
sance of the area and revealing the location of 
the enemy groups by firing off signal flares or a 
burst of tracer fire, after which two to four 
Su-25s would come in to knock out any AAA 
positions. This would be followed by a pair of 
Mi-24s which would come in to 'clean up' the 
area for a strike group of one or two flights of 
Su-25s and attack helicopters. A typical exam- 
ple of joint helicopter/Su-25 operations took 
place on 2nd February 1983 during a retaliatory 
strike in Mazar-e-Sharif Province where Soviet 
civilian technical specialists working at a nitro- 
gen fertiliser plant had been captured and mur- 
dered. Four Su-25s were assigned to attack the 
Mujahideen group responsible, along with a 
flight of Mi-24s and six supporting Mi-8s. The 
Su-25s destroyed the main force of the enemy 
group, using ODAB-500P fuel-air explosives 
and ordinary high-explosive bombs, plus S-8 
rockets, whilst the helicopters were used to 
ensure that none of the rebel group was able to 
escape the onslaught. 

The Su-25 was also used in Afghanistan for 
aerial mine-laying, carrying two or four KMG-U 
dispenser pods, each loaded with 24 POM anti- 
personnel mines or PFM fragmentation mines 
in BK cassettes. Aerial mine-laying was carried 
out at a speed of 700-750kph (378-405kts) and 
a height of 900-1,000m  (2,950-3,280ft), 
although for a more dense distribution of the 
mines, the height was often reduced to 300- 
500m (985-1,640ft). In 1984, the Su-25 was 
responsible for 8096 of all aerial mine-laying 
sorties. 

The Su-25 also flew 'free chase' missions 
occasionally. The actual area of operation 
would be briefed to the pilots from reconnais- 
sance data analysed and prepared in the Head- 
quarters of the 40th Army, the Soviet Army's 
operational authority in Afghanistan. When the 
Su-25 was assigned a 'free chase' mission it 
was usual to carry a pair of UB-32-57 or B-8M 


The use of the rook emblem was not limited to 
Su-25s operating in the Afghan theatre of 
operations. *09 Red' (c/n 25508110521) was 
operated by the 368th OShAP stationed at Tutow 
AB in (former East) Germany. It is seen here 
staging through Brandis AB on the way to 
Russia during the pullout. Martin Baumann 


FFAR pods and two 250kg (550b) or 500kg 
(1,100 Ib) free-fall bombs. From the autumn of 
1985 onwards, ‘free chase’ sorties were also 
flown at night, even though the aircraft had 
no special equipment for night missions. 
Mujahideen vehicle convoys delivering sup- 
plies at night were given away by the beams of 
their headlights and these lights served as tar- 
gets for the Su-25s. Quite often pilots on ‘free 
chase’ missions would not actually target the 
vehicles proper; instead, they would drop high- 
explosive bombs on the cliffsides, causing 
avalanches to block the road. When this had 


been done, the motionless vehicles in the con- ^ 


voy were perfect sitting targets. However, such 
missions also required particular concentration 
on the part of the pilots in order not to collide 
with the mountains and there was at least one 
such controlled flight into terrain (CFIT) acci- 
dent in 1985. Lt (SG) A Baranov was killed when 
he flew into high ground during a night ‘free 
chase' sortie. 

From the spring of 1985 onwards the Su-25 
was used for standing patrols over Kabul air- 
port and the headquarters of the 40th Army, in 
an attempt to counter artillery and rocket 
attacks on the city and the Soviet units in the 
area. A pair of Su-25s was held on quick-reac- 
tion alert at Bagram, mainly in order to strike at 
units of Ahmad Shah Masood, the most pow- 
erful and respected Mujahideen leader at the 
time, who was held in high esteem by the 
Afghan population and was known as the Pan- 
jshir Tiger. So feared and hated by the occupy- 
ing Soviet forces was Ahmad Shah Masood 
that any pilot confirmed to have killed the Pan- 
jshir Tiger had been promised an immediate 
award of the coveted Hero of the Soviet Union 


title. As the air defences of the Mujahideen 
became more effective with the acquisition of 
better MANPADS and guns, the Su-25 began to 
suffer more frequent serious damage from 
such attacks. One aircraft established some- 
thing of a record when it returned from a sortie 
with a total of 165 hits! Although the reliable 
defensive armour saved the pilot in many 
cases, AAA fire very often damaged the 
engines, fuel tanks, control rods and disabled 
various vital aircraft systems, although the air- 
craft was usually able to limp back to base. 
Nevertheless, aircraft were soon returned to 
operational service thanks to the Su-25's excel- 
lent repairability and the fact that many compo- 
nents and systems were interchangeable. 

In order to counter the Mujahideen's increas- 
ing air defence capabilities, the Su-25 was 
compelled to use new types of weapons com- 
bining high lethality with great aiming accu- 
racy, which the aircraft was capable of using 
without entering the 'kill zone' of the enemy's 
air defences. One response was to start using 
B-13L heavy calibre rocket pods loaded with 
122mm (4.8in) S-13-OF unguided rockets with 
HE/fragmentation warheads, a range of up to 
4km (2.48 miles) and capable of penetrating 
earthen structures covered with rocks to a 
depth of 3m (10ft). Even more powerful 330mm 
(13in) S-25-OF and S-25-OFM unguided rock- 
ets also became part of the Su-25's arsenal, 
with a warhead weight of up to 200kg (440 Ib). 
Sometimes, in operations against concentra- 
tions of Mujahideen personnel, SPPU-22-01 
cannon pods with GSh-23 depressible-barrel 
cannons would be used by the Su-25. In one 
operation, in April 1986, four Su-25s supporting 
@ helicopter assault landing at Dzhavar used 
SPPU pods to 'clean up' the area for the 
approaching helicopters, none of which was 
lost to enemy ground fire. 

The first live combat use of guided air-to-sur- 
face missiles (ASMs) by the Su-25 was also 
recorded in April 1986 when Lt Col Aleksandr V 
Rutskoi, the CO of the 378th OShAP, and one 
of his squadron commanders, Major Vysotskiy, 
launched Kh-23 (AS-7 Kerry) ASMs against 
rebel targets. The use of the radio command- 
guided Kh-23 missile did not prove to be too 
successful against the Mujahideen, since it was 
difficult for the pilot to find the target and then 
guide the missile onto it whilst simultaneously 
trying to carry out ‘jinking’ manoeuvres to avoid 
possible ground fire. The Kh-25ML (AS-10 
Karen) and Kh-29L (AS-14 Kedge) laser-guided 


This Su-25 coded ‘24 Red’ undershot when 
landing at Bagram on 27th October 1988, 
shearing off the landing gear; the pilot, Maj V 
Tyurin, walked away. The aircraft was destroyed 
by Mujahideen mortar fire the following day. 
Viktor Markovskiy archive 


The Frogfoot was a sturdy aircraft that could 
take a lot of punishment and still bring the pilot 
home. Maj A Rybakov's Su-25 was hit by a 
Stinger missile on 28th May 1987 and made a 
belly landing at Kabul airport. Note the five 
mission markers. Viktor Markovskiy archive 


weapons were much more effective and could 
be ‘illuminated’ either by the aircraft's own 
Klyon-PS laser rangefinder and marked target 
seeker (LRMTS) or a wingman's LRMTS. How- 
ever, the best results were obtained by using a 
forward air controller on the ground. Initially, 
the ground-based laser target designators 
were mounted on vehicles in a rather impro- 
vised fashion, but later a specialised vehicle 
was designed for the job. This was based on 
the successful BTR-80 eight-wheel armoured 
personnel carrier (BTR — bronetransportyor — 
APC) produced by GAZ (Gor'kovskiy avtomo- 
bil'nyy zavod — Gor kiy Automobile Works) and 
designated BOMAN  (boyevaya mashina 
avianavodchika — Forward Air Controller Com- 
bat Vehicle). The BOMAN has sophisticated 
land inertial navigation and communication 
systems, adding R-862 and other aircraft radios 
to facilitate communication between the FAC 
team and the aircraft, whilst retaining standard 
troop radios to communicate with reconnais- 
sance platoons on the ground. The sighting 
optics and laser designator equipment is 
installed inside the vehicle and only exposed 
when required for use. 

The accuracy of laser-guided missiles was 
very high and the heavy Kh-29L (AS-14 Kedge), 
which had a warhead weight of 317kg (700b), 
was particularly effective. The simpler S-25L 
330mm laser-guided rocket, which had a guid- 
ance unit identical to that of the laser-guided 
versions of the Kh-25ML and Kh-29L, was also 
used with great effect. Launch of the S-25L was 


normally carried out from a distance of 4 to 5km 
(2.48-3.1 miles), from a shallow dive (25-30°) 
and the average dispersion from the centre of 
the target area usually did not exceed 1.5-2m 
(5-6.5ft). According to data collated by the 
Sukhoi OKB, ali types of Soviet fighter- 
bombers fired a total of 139 ASMs during the 
Afghan War, 137 of which hit their targets. 

Sometimes the Su-25 was also used for 
reconnaissance missions, even though it did 
not have any specialised mission equipment 
and such operations were carried out on a 
purely visual basis. However, at the personal 
request of Lt Col Aleksandr Rutskoi, one of the 
most famous Su-25 pilots of the Afghan cam- 
paign, at least one Su-25 was adapted for post- 
strike reconnaissance by fitting an improvised 
pod housing camera equipment. 

As a consequence of the aircraft's ability to 
perform a wide variety of tasks, the Su-25 was 
used extremely intensively in Afghanistan and 
Su-25 pilots often logged considerably more 
flying hours than their colleagues on the Su-17, 
MiG-23 and MiG-27 during the same time. On 
average, the Grach performed around 500 
combat sorties per year, although some exam- 
ples even recorded as many as 900 to 950 sor- 
ties annually. Such high-time aircraft were 
usually returned to Russia when their pilots 
underwent ‘roulement’ after completing their 
Afghan tour of duty. 

Reliable radio communications were among 
the most important aspects of military opera- 
tions in Afghanistan and specially equipped 
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An-26RT Cur! radio relay platforms (RT = 
retranslyator) maintained a continuous air- 
borne watch in order to guarantee uninter- 
rupted communications between ground 
controllers and aircraft from anywhere within 
the Afghan theatre of operations. Occasionally, 
Army-level Ilyushin IL-22 Coot-B airborne com- 
mand posts would also operate over 
Afghanistan. Based on the IL-18D airliner, 
these aircraft were equipped with powerful 
command, control and communications (C?) 
systems capable of co-ordinating the military 
operations of an entire air army. The Su-25 itself 
had an R-828 Evkalipt (Eucalyptus) FM/VHF 
radio enabling the pilot to communicate 
directly with troops on the ground, albeit only in 
line-of-sight conditions over flat terrain. 

When the Mujahideen began to acquire 
more and better MANPADS, the statistics for 
combat losses began to worsen. The guerrillas 


mainly used the Soviet 9K32 Strela-2 (Arrow; 
NATO SA-7 Grail) shoulder-launched SAMs 
obtained from various Arab countries or from 
China (Hongying-5 reverse-engineered vari- 
ety), the US-built General Dynamics FIM-43 
Redeye acquired via Pakistan or, less often, the 
ubiquitous British-made Shorts Blowpipe. The 
first Su-25 to be downed by a surface-to-air 
missile was the aircraft flown by Lt Col P V 
Ruban, a squadron commander, who was shot 
down on 16th January 1984. His aircraft was ini- 
tially damaged by missile fragments which 
damaged the engine and control rods and the 
aircraft started to lose altitude, leaving Ruban 
no choice but to eject; however, with insuffi- 
cient altitude his ejection was unsuccessful and 
he was killed. 

There was a Curious incident when a shoul- 
der-launched SAM scored a direct hit on a 
Su-25 but failed to explode, and the aircraft 
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returned to base with the weapon stuck in one 
of the engine nacelles. On another occasion, 
on 28th July 1987, a Su-25 came home from a 
sortie with a gaping hole in the rear fuselage 
where a missile had destroyed one of the 
engines and the ensuing fire had almost com- 
pletely burned through the elevator control 
rods. The fire had continued to rage throughout 
the landing approach, but the pilot was able to 
land the aircraft safely. An even more remark- 
able escape was recorded by Lt P Golubtsov 
whose Su-25 had half its tail section blown off 
by a missile, although the engines continued to 
function normally. After touchdown, the aircraft 
ran off the end of the runway with brake failure, 
directly into the defensive minefield designed 
to thwart Mujahideen sabotage attacks on the 
airfield. There the pilot had to wait until a pla- 
toon of sappers could reach him and release 
him from the aircraft! 

One of the most amazing incidents involving 
a Su-25 pilot was that experienced by Lt Col 
Aleksandr Rutskoi in April 1986 when he was 
shot down by a shoulder-launched SAM that 
entered the port air intake, destroying the port 
engine and causing the other engine to surge. 
Missile and aircraft fragments also damaged 
the flying control rods, making the aircraft 
barely controllable. The aircraft was finished off 
by a burst of AAA fire (or machine-gun fire?) 
and Rutskoi only barely managed to eject 
before the aircraft plunged into the ground. 
However, because the Su-25 was rolling 
inverted, the ejection angle took him towards 
the ground rather than up and away from the 
aircraft. In the subsequent hard landing he sus- 
tained serious spinal injuries, a broken leg and 
severe bruising to his head. Miraculously, 
Russian doctors were able to save his life after 
he had been repatriated to a Soviet military 
hospital in Moscow. Later, following his recov- 
ery and in defiance of his doctors’ wishes, Rut- 
skoi returned to Afghanistan as the Deputy 
Commander of the 40th Army to resume his fly- 
ing career, once again flying the Su-25 and tak- 
ing part in several more combat missions. 

At this point it is perhaps appropriate to 
digress a little: 
Altogether, during his periods of service in 
Afghanistan, Colonel Aleksandr Rutskoi flew a 


Su-25 ‘24 Red’ (c/n 25508108033) piloted by Maj 
A Ob’yedkov also took a Stinger hit (exactly two 
months later, on 28th July 1987) but made it 
back to Kabul on one engine and with extensive 
fire damage. On landing the machine overran 
into a ditch, stopping just short of a minefield. 
Viktor Markovskiy archive 


Another accident, this time at Bagram. On 27th 
October 1988, same day as Maj Tyurin’s 
accident, this Su-25 veered off the runway while 
landing and was damaged behond repair by the 
ensuing fire. Viktor Markovskiy archive 


This Su-25 suffered a landing mishap at Bagram 
on 4th November 1988, landing too fast and 
overrunning the runway. It is evidently being 
cannibalised for spares. Viktor Markovskiy archive 


total of 364 sorties. On one mission with the 
objective of attacking a stronghold in the 
Charikar region, near Khost in eastern 
Afghanistan, Rutskoi was shot down for a sec- 
ond time. This time his attacker was a Pakistan 
Air Force General Dynamics F-16A Fighting 
Falcon. It took two missile hits to bring Rut- 
skoi's Su-25 down; the explosion from the first 
missile did not do any damage and the aircraft 
remained flyable. Rutskoi was able to turn back 
towards Bagram, the large Soviet air base near 
Kabul. However, the Pakistani pilot launched 
another missile, a Raytheon AIM-7 Sparrow, 
and the expanding rod warhead literally tore 
the Su-25 to shreds. Fortunately, however, the 
cockpit remained intact, saving Rutskoi from 
serious injury and he was able to eject from the 
stricken 'shturmovik'. He was taken prisoner by 
a band of Mujahideen after landing and was 
eventually handed over to the Pakistani author- 
ities. That was a case of bad luck turning good 
luck, for the Mujahideen waging a war against 
the 'infidels' rarely spared a captured enemy 
pilot. 

The Pakistan Air Force treated Rutskoi with 
respect, as a fellow military professional; he 
was introduced to the F-16 pilot who shot him 
down and even taken back to the place where 
his aircraft had fallen on Pakistani territory. (The 
shootdown took place right on the Afghanistan- 
Pakistan border.) For his conspicuous gallantry 
in Afghanistan, Rutskoi was awarded the Hero 
of the Soviet Union title in 1988 as a Colonel, 
later rising to the rank of Major General and 
becoming head of the 4th TsBP i PLS at 
Lipetsk. On return to civilian life he became 
actively involved in politics at the time when the 
Soviet Union was beginning to disintegrate. For 
ashort time Rutskoi was Vice-President of Rus- 
sia, losing this post and ending up in jail when 
he supported the failed coup d'état of Septem- 
ber 1993 that nearly led to civil war in Russia. 
Whilst his political career may have been short- 
lived and comparatively inauspicious, Alek- 
sandr V Rutskoi should be regarded as one of 
the Soviet Air Force's most inspiring modern- 
day commanders. 


Survivability Upgrade 

Now, let'S go back to the subject of Su-25 oper- 
ations in the Afghan War. For defence against 
heat-seeking missiles early Su-25s were 
equipped with four ASO-2V chaff/flare dis- 
pensers (avtomaht sbrosa otrazhateley — auto- 
matic chaff dispenser) in the rear fuselage. 
These fired 26mm (1.02in) PPI-26 magnesium 
flares (peeropatron infrakrahsnyy — infrared 
countermeasures flare), also referred to as LO- 
56. However, the pilots rarely ever used the 
IRCM flares; the control panel for the flare dis- 
pensers was on a side console in the cockpit, 
and selecting the particular release sequence 
was too much of a distraction at the most cru- 
cial point in an attack. Apart from this, when a 
pilot detected the launch of a missile towards 
his aircraft it was already too late to release any 
flares and after the missile's seeker head had 


locked on to the target it would simply press on 
towards its target anyway. Because the stan- 
dard quadruple pack of flares proved to be 
insufficient protection for the aircraft on a typi- 
cal sortie, the ground staff produced a field 
modification which involved fitting another four 
ASO-2V dispensers in tandem pairs to the top 
of the engine nacelles, doubling the number of 
flares carried. The flare launch sequence was 
then made automatic; the process was trig- 
gered by pushing the weapons firing button on 
the control stick and continued for a period of 
30 seconds. 

The US-made Raytheon FIM-92 Stinger mis- 
sile made its appearence in Afghanistan at the 
end of 1986, an important feature of this 
weapon being its highly sensitive selective 
seeker head. This had the ability to distinguish 
between the characteristic range of tempera- 
tures of a jet engine and the heat from a decoy 
flare. In the first week of the Stinger's appear- 
ance, in November 1986, four Su-25s were shot 
down, killing two of the pilots. Later, on 21st 
January 1987, a Su-25 piloted by Lt (SG) Kon- 
stantin Pavlyuk was shot down by a Stinger as 
it climbed out from Bagram airfield. Pavlyuk 
was able to eject successfully, albeit sustaining 
slight injuries when he landed in a tree, but 
search and rescue helicopters were unable to 
locate him immediately. The injured Pavlyuk 
was then surrounded by Mujahideen and 
started to fight them off with his sidearms. 
When he ran out of ammunition he enticed the 
band of Mujahideen to come closer and, when 
surrounded by six of them, he detonated a 
hand grenade, blowing himself up and killing 
all six Mujahideen in an act of selfless and 
exemplary heroism. By September 1987, 
‘shturmovik’ losses amounted to a whole 
squadron's worth of aircraft. 

In order to neutralise the Stinger it was origi- 
nally proposed to install the Sukhogrooz 
(cargo vessel) active infrared jammer on the 
Su-25. This was already widely used on heli- 
copters in its L-166V-11E /spanka (Spanish 
lady — or Spanish flu) version, and had given 
good account of itself in combat. However, the 
idea was rejected because of the jammer's 
inordinately high electric power consumption; 
instead, it was decided to increase the aircraft's 
survivability by enhancing the protection of the 
most vulnerable equipment. 

Vladimir Babak, the Su-25's Chief Designer, 
visited Afghanistan several times to observe the 
aircraft in its combat environment. After one 
visit, an engine from a Su-25 which had been 
damaged by a missile and still Showed signs of 
fire damage, was transferred to the Sukhoi OKB 
for study. After detailed examination of the 
engine, the engineers came up with a range 
of measures enabling a damaged engine to 
be isolated from the other and at the same 
time preventing the spread of fire inside the 
compartment. Starting with Su-25 c/n 
25508109077, 5mm (0'%in) steel plates and 
glassfibre mats were installed along the sides 
of the engine bays between frames 18-21 and 


between frames 21-25. The titanium push-pull 
rods in the flight control system were replaced 
by fire-resistant steel rods; the isolation of the 
fuel lines was changed by placing them under 
protective screening panels and the fuel shut- 
off system was altered to trigger automatically 
when the fire suppression system was acti- 
vated. The latter measure would prevent an 
explosion in the event of a fuel leak, making 
sure that fuel would not be pumped through the 
fuel lines to the fire, negating the effect of the 
fire retardant. Additional air scoops were 
installed on top of the engine nacelles’ rear por- 
tions to provide a cooling airflow through the 
engine bays and to cool the engine jetpipes; 
these measures would reduce the engines’ 
heat signature. The package of defensive 
improvements also included the addition of 
armoured ‘blinds’ for the cockpit canopy. The 
overall effect of these measures designed to 
protect the aircraft's vital systems and elements 
increased the empty weight by 1,100kg 
(2,425 Ib), or around 11.5% of the total struc- 
tural weight. The first deliveries of Su-25s incor- 
porating this ‘survivability package’ were made 
to the 378th OShAP in August 1987. Prior to 
that, at the end of 1986, an order was issued, 
forbidding pilots to descend below 4,500m 
(14,800ft) in order to avoid being hit by man- 
portable SAMs. 

Towards the end of the Soviet campaign in 
Afghanistan, the Soviet Air Force began using 
the Su-25 more actively for night operations in 
an attempt to reduce losses to missile attacks. 
The Su-25s were assisted in finding their tar- 
gets by Su-17 fighter-bombers, which illumi- 
nated the area with flare bombs. However, 
the Su-25 often bombed the positions of 
‘friendly’ Afghan government forces along with 
Mujahideen positions. 

As the Soviet pullout from Afghanistan got 
under way and troops were withdrawn from the 
garrison at Kandahar in the south of the coun- 
try, the Su-25s moved to Shindand and 
Bagram. Another Su-25 squadron was based 
at Kabul. An additional task performed by the 
Su-25 in Afghanistan at this stage was that of 
escorting and protecting troop convoys and 
performing regular precautionary strikes along 
the routes leading out of Afghanistan. From 
23rd January 1989 onwards the Su-25 also 
took part in Operation Taifoon (Typhoon), 
which was concluded by a series of massive 
strikes with the objective of inflicting the largest 
possible losses on the Mujahideen forces in the 
central and northern regions of Afghanistan 
before the Soviet Army’s final withdrawal. The 
Su-25 departed from their Afghan bases in the 
final days of January 1989. 

Summing up the Su-25’s combat operations 
during the Afghan War, it should be noted that 
a total of 118 ‘shturmoviks’ were assigned to 
the theatre during the almost ten-year period 
of combat. Of this total, 23 aircraft were lost for 
a variety of reasons. The ‘Rooks’ flew a total 
of 60,000 combat sorties throughout the cam- 
paign, giving an average of 2,800 combat 
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A line-up of 899th OShAP Su-25s 

from Buturlinovka AB visiting 

Kubinka AB for a live weapons 

training session. The foremost 

aircraft (‘17 Red’, c/n 25508110355) 
77 is armed with two Kh-25ML laser- 
guided missiles. Interestingly, the 
previous tactical code, ‘04 Red’, is 
still carried on the landing light 
glare shields. Yefim Gordon 


ar 9361503893595 
m Su-25 ‘53 Red’ is started up by 
means of an APA-5D ground power 
J L a . | unit wearing some unusual badge 
Bl N i: A | onthe cab door. This ubiquitous 
a vehicle based on the Ural-4320 6x6 
— army truck also serves as a tug at 
Soviet/Russian fighter bases. Note 
the large Russian flag on the 
aircraft's fin; the flag has all but 
vanished due to weathering. 
Yefim Gordon 
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Su-25 ‘76 Red’, a 4th TsBP i PLS aircraft, is 
readied for a mission at Lipetsk in the summer 
of 2004. Yefim Gordon 


The same aircraft at the same location a year 
later. The paintwork has become rather 
scratched and faded; on the other hand, the 
aircraft now proudly flies a huge Russian flag on 
the tail - a rather symbolic coincidence. 

Yefim Gordon 


'76 Red' taxies out for a training sortie at Lipetsk 
in the summer of 2005 past a line of sister 
aircraft and a MiG-29. Yefim Gordon 


sorties for every Su-25 lost, and each downed 
aircraft sustained an average of 80-90 hits. By 
this index of combat survivability, the Su-25 
considerably exceeded that of other Soviet 
combat aircraft in the theatre (the Su-17 sus- 
taining an average of 15-20 hits before suc- 
cumbing to the damage), as well as that of 
American types during the Vietnam War. 


In Service Elsewhere 

As the war in Afghanistan raged on, several 
new regiments of Su-25s were being formed as 
more aircraft rolled off the production line. 
These regiments were based both on Soviet 
territory and in the Warsaw Pact satellite 
nations. Specifically, two independent attack 
air regiments were assigned to the 16th Air 
Army which was part of the Western Group of 
Forces (ZGV - Zahpadnaya grooppa voysk) 
stationed in (the former) East Germany; until 
1989 the ZGV had been called the Group of 
Soviet Forces Germany (GSVG - Grooppa 
sovetskikh voysk v Ghermahnii). The first of 
these was the 357th OShAP which deployed to 
Brandis AB from Pruzhany, Belorussia, in the 
spring of 1985. The unit's aircraft fleet included 
only two Su-25UB trainers because the two- 
seater was in short supply; hence the pilots had 
to.use several Aero L-39C Albatros trainers to 
maintain proficiency. The aircraft initially wore 
low-visibility (white outline) tactical codes; later 
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The Lipetsk Centre’s Su-25 ‘76 Red’ is seen here 
a few years earlier during a Russian Armed 
Forces exercise involving missile strikes against 
surface targets. Sergey Balakleyev 


Russian Air Force Su-25 ‘47 Red’ banks away 
from the camera ship high above the clouds, 
showing its complement of six powder-stained 
B-8M1 FFAR pods and two PTB-800 drop tanks. 
Sergey Balakleyev 


One more view of Su-25 ‘76 Red’ toting two 
Kh-25ML missiles en route to the target. 
Sergey Balakleyev 


these were painted red. On 28th April 1992 six 
single-seaters and both Su-25UBs were trans- 
ferred to the 368th OShAP; in the same month 
the 357th OShAP left Brandis, redeploying to 
Buturlinovka AB, Russia. 

The other unit was the abovementioned 
368th OShAP at Tutow AB (the latter base was 
sometimes referred to as Demmin in Westem 
sources). The unit arrived in December 1988 
from Chortkov, the Ukraine, and was likewise 
equipped with red-coded single-seat Su-25s 
and L-39Cs; many of the pilots were Afghan 
War veterans. In 1992 the regiment received an 
additional eight Frogfeet from the 357th 
OShAP. On 12th April 1990 one of the unit's 
Su-25s flying a training sortie from Tutow AB 
was involved in an incident when a short circuit 
caused an unintentional salvo of unguided 
rockets. The projectiles exploded in the grain 
silos of the nearby VEB Getreidewirtschaft 
Tutow agricultural enterprise, causing material 
damage but luckily no fatalities or injuries. On 
16th June 1993 the regiment left for Budyon- 
novsk AB, Russia, staging through Gro8-Dólln 
AB on the previous day. 

Additionally, an independent target-towing 
squadron based at Damgarten AB re-equipped 
with Su-25BM target tugs in 1985; the unit had 
previously flown elderly IL-28BM target tugs 
which were due for retirement by then. Yet the 
Su-25BMs were not used in their intended role 
by the 16th Air Army, operating as ordinary 
strike aircraft; in 1990 they, too, pulled out of 
Germany. 

Initial operational experience with the Su-25 
in ordinary first-line squadrons showed the 
type's high reliability and the new 'shturmovik 
earned a reputation among pilots as the most 
reliable and safe combat aircraft then in service 
with the Soviet Air Force. During the first twelve 
years of operation (from 1981 to 1993) not a 
single Su-25 was lost as a result of hardware 
failure. However, several aircraft were lost due 
to servicing errors and human factor related 
incidents. For example, there was a case of a 
technician who forgot to lock the brake para- 
chute housing doors and rear fuselage hatches 
after installing a re-packed 'chute assembly. 
After take-off, the pilot could not level off the air- 
craft because the elevator had been jammed 
by a hatch cover which had come loose and he 
had to eject. There were also many cases of 
radio equipment maifunctions and other minor 


Two Russian Air Force Su-25s fire S-25 heavy 
unguided rockets during an exercise. 
Sergey Skrynnikov 


The Russian Air Force used the Su-25 for test 
and research purposes as well. This example 
wearing a very unusual three-tone green/grey 
camouflage is a weapons testbed, as indicated 
by the pylon-mounted camera pod beneath the 
starboard engine nacelle. Sergey Sergeyev 


Russian Air Force/357th OShAP pilots pose 
beside Su-25 ‘21 Red’ (ex-‘20 White’, c/n 
25508110530) at the unit’s home base, 
Buturlinovka AB. Note the non-standard pod on 
the starboard inboard pylon folding a 

fuel/oil/dye mixture which is injected into the 
engine exhaust to generate coloured smoke 
during airshow performances. Victor Drushlyakov 


systems failures, although these were of a 
lesser magnitude and did not lead to in-flight 
emergencies. 

Apart from the Su-25 and Su-25UB, as noted 
elsewhere in this book, a small batch of 
navalised Su-25UTG two-seat trainers also 
entered service with the Russian Naval Avia- 
tion. These are used primarily as land-based 
procedural trainers for the Su-33 Flanker-D at 
Severomorsk-1 AB in the Murmansk Region, 
northern Russia. When required, they are also 
flown out to the Russian Navy’s sole aircraft 
carrier, RNS Fleet Admiral Kuznetsov; despite 
having a wing-folding feature, they have to 
remain parked on the deck during such deploy- 
ments because, unlike the Su-33, the 
Su-25UTG is too tall to go into the ship's 
hangar. A small number of standard Su-25s 
also served for a while with the Russian Navy's 
Pacific Fleet at Khorol' AB, although these air- 
craft were later put into open storage at the 
Russian Naval Air Station at Severomorsk. 
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Frogfoot in the Middle East 

The Su-25 also fired in anger during the Iran- 
Iraq War that started in 1980 and ended in 
1989. When the conflict began to escalate and 
it was evident that it would be a long drawn-out 
affair, Iraq realised that it would need a more 
appropriate attack aircraft for battlefield close 
air support of the troops. In May 1986, lraqi 
defence officials visited Moscow to negotiate 
the purchase of such aircraft. After watching a 
demonstration of the aircraft at Kubinka AB (put 
on by the base's 237th Aircraft Demonstration 
Centre) and inspecting the Su-25 at close quar- 
ters on the ground, the Iraqi officials declared 
that it was just what they were looking for. They 
decided immediately to purchase a regiment of 
Su-25Ks; between 1987 and 1989 these aircraft 
were to participate in the major regional conflict 
between the two Islamic states. 

There are reports of the Iraqi Air Force fre- 
quently achieving up to 1,200 combat sorties 
per day during the lran-iraq War, of which 
around 900 were performed by the Su-25K car- 
rying out the bulk of the strike missions. At the 
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peak of the fighting each Su-25K performed 
up to 15 sorties per day. Although this might 
sound somewhat improbable, these are actu- 
ally official Sukhoi OKB statistics, not Iraqi Air 
Force reports. President Saddam Hussein dec- 
orated all of the Iraqi Air Force's Su-25 pilots 
with the country's highest military award at the 
end of the Iran-Iraq War. There was one 
recorded incident where an lraqi Air Force 
Su-25K was shot down by an Iranian Raytheon 
HAWK surface-to-air missile, but the pilot man- 
aged to eject. 

In contrast, the Iraqi Su-25Ks did not see 
action in the Gulf War of 1990-1991. The air 
superiority of the coalition forces in Operation 
Desert Storm (the liberation of the Iraqi-occu- 
pied Kuwait) was so overwhelming that the 
majority of the Iraqi Air Force's Su-25Ks did not 
manage to get airborne from their own bases. 
In fact, the Iraqi basing philosophy for all of its 
combat aircraft meant that the Su-25s were 
deployed to various locations throughout the 
country's vast complex of airfields and reserve 
landing strips, some in shelters, but many were 


Resting between sorties, a trio of Russian 
Navy/North Fleet/279th KIAP Su-25UTGs bask in 
the Crimean sunshine during their deployment 
to the Ukrainian base in the summer of 2000. 
The middle aircraft, *11 Red', carries a badge on 
the side of the engine nacelle with the legend Za 
dahl'niy pokhod ([Award] for a Long-range 
Cruise), commemorating the fact that it was 
deployed on board the RNS Fleet Admiral 
Kuznetsov on one of its rare out-of-area 
deployments. Note also the *double eagle' badge 
on the tail and the Russian flag on the upper 
rudder section. Yefim Gordon 


Su-25UTG ‘08 Red’ is seen here a few seconds 
before touching down on the RNS Fleet Admiral 
Kuznetsov. Yefim Gordon archive 


parked out in the open. At least one aircraft was 
destroyed by an air strike, while others were 
captured more or less intact by the coalition's 
ground forces. 

When things became too hot for comfort, an 
Iraqi exodus ensued. On 25th January 1991, 
seven lraqi Air Force Su-25Ks fled from the 
country and landed in Iran, which was main- 
taining a neutral stance in the conflict. Initially, 
these flights were conducted individually, as 
can be judged from the fact that the fleeing air- 
craft were of differing types, arriving at different 
Iranian airfields. Later, the process of ostensi- 
ble ‘refuge seeking’ became more organised 
and, most probably, ‘managed’ by the Iraqi Air 
Force itself. It seems that the Iraqi military com- 
mand authorities hoped that by sending its mil- 
itary aircraft to Iran for 'safe keeping' Iraq might 
manage to preserve some of its assets. With 
the bitter experience of the Iran-Iraq War still 
fresh in their collective memories, this can only 
be seen as an act of the utmost naivety and 
none of the combat aircraft was ever returned. 
During the several closing weeks of the war a 
total of 115 Iraqi combat aircraft fled to Iran and 
other neighbouring countries. The total 
included 44 Su-22 Fitter-Ks, 12 MiG-23BN Flog- 
gers, seven MiG-25 Foxbats, four MiG-29 Ful- 
crums, 24 Su-24MK Fencer-Ds and 24 Dassault 
Mirage F-1EQ fighters of various sub-types. 
The 24 Su-24s probably represented the entire 
Iraqi Air Force fleet of this type. An additional 15 
IL-76MD Candid-B heavy transports, plus 17 
airliners belonging to Iraqi Airways, were also 
flown to Iran for ‘safe keeping’, along with pos- 
sibly two lIraqi-modified airborne early warning 
derivatives of the IL-76MD (the Baghdad-1 and 
the Adnan-1 — or the Adnan-2). Another two 
IL-76 AEW conversions were reportedly 
destroyed on the ground by coalition forces. 

On the evening of February 6, 1991, two 
USAF F-15C Eagle fighters (79-0078 and 84- 
0019) of the 36th Tactical Fighter Wing/53rd 
Tactical Fighter Squadron (stationed at Bit- 
burg, Germany) operating out of Al Kharj AB in 
Saudi Arabia on temporary deployment inter- 
cepted a pair of Iraqi MiG-21s and a pair of 
Su-25s. All four Iraqi aircraft were shot down, 
both Su-25s coming down in the desert not far 
from the Iranian border. 


The African Experience 

In Africa, the Frogfoot saw action in the long 
and bloody civi! war in Angola that had been 
raging in this former Portuguese colony for 
some 14 years by the time the Su-25 arrived in 
theatre. The country was divided into two fac- 
tions - the pro-Communist régime of José 
Eduardo dos Santos was up against the UNITA 
organisation (Uniao Nacional para la Indepen- 
dencia Total de Angola — National Union for the 
Total Independence of Angola) led by Dr Jonas 
Savimbi and backed by the Republic of South 
Africa. With the aid of Soviet weapons deliver- 
ies and the use of Cuban military personnel, the 
government in Luanda was able to gain control 
of the country’s central region, driving the 
UNITA rebels into the provinces. From their 
new provincial ‘bases’, the latter were able to 
wage a successful guerrilla war against gov- 
ernment forces. The struggle to squash these 
rebel groups, who skilfully exploited the natural 
cover of the African bush lands, required 
round-the-clock air support, including recon- 
naissance, re-supply with weapons and food, 
and the conduct of tactical air strikes on rebel 
groups and their camps. 

The government forces had decided to rely 
heavily on the use of air assets, hoping to 
achieve a decisive success in the long-stand- 
ing confrontation. In the opinion of the chief mil- 
itary adviser to the Soviet Military Mission in 
Angola, Lieutenant-General Pyotr Goosev, 
1989 was to be marked as a turning point in 
the war. The Su-25 was to be brought into the 
conflict as a ‘weapon of victory’, along with 
armoured vehicles, tanks and artillery, plus the 
legendary Mil Mi-24 Hind assault helicopter that 
had acquired such a fearsome reputation in 
counter-insurgency operations in other parts of 
the world. 

The delivery of Su-25s to Angola was 
achieved relatively quickly — the Tbilisi factory 
was, at the time, turning out six to eight aircraft 
per month, and by March 1988 all the Su-25s 
had been crated up for delivery by sea from the 
port of Novorossiysk to Luanda. The particular 
export variant for Angola differed from standard 
inthe provision of certain 'tropicalised' items of 
equipment, including some of the avionics. For 
example, all the Angolan aircraft had the old 
SRO-2 Odd Rods IFF system, instead of the 
later SRO-1P Parol’ fitted to later Russian 
Su-25s, and they were not capable of launch- 
ing guided missiles or delivering guided 
bombs. 


The Su-25 saw little action in Iraq; more often 
the Iraqi Frogfeet were used to put on a show of 
force, like this formation flypast of nine Su-25Ks 
over Baghdad on a festive occasion. 

Yefim Gordon archive 


Two views of an Iraqi Air Force Su-25K which 
was destroyed on the ground by Allied air 
strikes during the Gulf War (note the remnants 
of the camouflage netting on the starboard 
wing). The titanium *bathtub' of the cockpit has 
remained intact. Yefim Gordon archive 
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A group of Russian specialist air and ground 
crews was formed in the Soviet Union to assist 
the Angolans in mastering the Su-25. The 14- 
man group included three pilots and a team of 
technicians and engineers from the 80th 
OShAP based at Sital-Chai, on the edge of the 
Caspian Sea, as well as from the 90th OshAP 
based at Artsyz in the Odessa Region of the 
Ukraine. At the time, the latter unit was in the 
process of disbanding. Major Rafis Gumyerov 
was appointed Commanding Officer of the 
group, with Major Leonid Chernov as Flight 
Planning Navigator (shtoorman-programmist — 
lit. ‘navigator/programmer’) and Captain 
Vladimir Kornev as Flight Commander. The 
engineering support team was led by Major 
Viktor Yesik. All members of the training sup- 
port group were experienced Afghan War vet- 
erans. 

The members of this group had been care- 
fully selected and it would have been difficult to 
find anyone to equal these officers in terms of 
their knowledge of the Su-25, or actual combat 
experience. The two above-mentioned regi- 
ments were the first to acquire the Su-25 and 
the pilots selected for the Angolan mission had 
carried out the type's initial proving trials in 
squadron service. Their early experience with 
the type had also been exploited to form the 
famed 'Afghan' 378th OshAP, through which all 
Su-25 pilots assigned to the Afghan theatre of 
operations had had to pass. 

On 26th November 1988 the group arrived at 
Luanda aboard a Boeing 707 of the Angolan 
airline TAAG. The operating base selected for 
the Su-25 was situated near the port of Namibe, 
some 170km (105 miles) from the border with 
the then South African-administered territory of 
Namibia. (In 1990 the territory achieved inde- 
pendence from South Africa, to become the 
Republic of Namibia). Already based at 
Namibe was the 26th Fighter-Bomber Regi- 
ment of the Angolan Air Force (FAPA) 
equipped with MiG-21MF Fishbed-J fighters, 
plus the Su-22M4K Fitter-K and Su-22UM3K Fit- 
ter-G export variants of the ubiquitous Su-17 
fighter-bomber. The Su-25 was to form the third 
squadron of this composite regiment. The base 
also hosted a squadron of Cuban MiG-23ML 
Flogger-G interceptors deployed to provide air 
cover for the southern regions of Angola. 

Conversion training courses were organised 
at Namibe for the FAPA ground personnel and, 
as the Angolans generally had a fairly good 
command of the Russian language, they had 
mastered the main maintenance tasks and 
some simple repair work for the Su-25 by Feb- 
ruary 1989. By this time, after various delays, 
the Su-25s themselves had been finally assem- 
bled. Assembly and test flying of the aircraft 
was carried out by teams from Tbilisi (for the 
Su-25Ks) and Ulan-Ude (for the Su-25UBKs). 

After familiarisation flights in the two 
Su-25UBKs, the Angolan students went on to 
general aircraft handling, navigation training, 
formation and group flying and were intro- 
duced to weapons aoplication. By August 
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1989, two flights of the new squadron were 
ready for solo flying, but basic training contin- 
ued up to the autumn of the following year, 
since the Angolans did not show any particular 
desire to get involved in combat. The low qual- 
ification level of the Angolan pilots was soon to 
show itself and three of the Su-25s fell victim to 
the actions of their own pilots. Surprisingly, 
these accidents did not occur on landing, as 
might be expected, but during take-off. 
(Because the aircraft had a short wheelbase 
and narrow track and had a tendency to skid, 
or dip a wing during hard braking, the Su-25 
was quite a handful on the runway and required 
particular skill during the ground run.) In Feb- 
ruary 1990 one Angolan pilot decided to raise 
the undercarriage before he had reached take- 
off speed; the nosewheel ‘dutifully’ retracted 
first, the aircraft dug its nose into the runway 
and, after scraping the cannon along the full 
length of the concrete strip, ran off the end and 
exploded. Three months later, two other 
Angolan ‘aces’ taking off in a pair started to per- 
form a banking turn, wingtip to wingtip, having 
scarcely got airborne. The aircraft collided, 
breaking up in mid-air, and crashed on the 
edge of the airfield. In both cases the pilots 
were lucky to escape with their lives, managing 
to eject just in time. In the first accident the pilot 
ejected on the ground only seconds before the 
aircraft exploded, whilst the two pilots involved 
in the mid-air collision ejected at very low level. 
The flight leader punched out as soon as he felt 
the jolt of the collision and the wingman ejected 
as his aircraft, which had lost a wing, started 
tumbling sideways. 

By October 1990, the Su-25 squadron had 
flown a total of around 1,500 hours. Only one 
flight had completely mastered the weapons 
application phase of the training, including the 
Squadron Commander, known as ‘Captain 
Jaime’. Bombing and air-to-ground gunnery 
were practised at a range situated about 7km 
(just over 4 miles) north of Namibe airfield, 
where targets were made out of old automobile 
tyres and burned-out vehicles dragged off the 
highway. 

In order to augment its air force, Angola 
received 14 brand-new Su-22M4Ks and 
Su-22UM3Ks fighter-bombers from the USSR 
in the spring of 1990. They replaced the 
MiG-21MFs formerly based at Namibe, but later 
transferred to Lubango, after which the regi- 
ment at Namibe became a purely ground- 
attack regiment. 

It was decided to involve the regiment in 
operations that had been planned for the sum- 
mer of 1990. The UNITA rebels had undertaken 
a number of successful raids in the central 
provinces of Angola and in the vicinity of the 
capital Luanda, and the Angolan military lead- 
ership decided it was now time to fling the 
Su-25s into the fray. The Su-25 were tasked 
with destroying rebel positions by delivering 
heavy assault strikes against their deployed 
groups and bases, to clear the way for the 
advance of government forces. It was further 


decided that the Su-22M4Ks and MiG-21MFs 
should operate from the forward base at 
Menongue, supporting operations on the east- 
ern front. A flight of Su-25s was deployed to à 
base near Luanda, with everything needed for 
their operations, including spares, weapons 
and ammunition, being flown from Namibe by 
chartered Lockheed C-130s or FAPA's Antonov 
An-26 transport aircraft as required. 

The Angolan pilots prudently maintained à 
safe altitude when flying combat sorties, not 
descending below 5,000-7,000m  (16,500- 
23,000ft), and avoided diving in order not to be 
picked off by ground anti-aircraft fire. Bombing 
raids involved the use of OFAB-100-120 and 
OFAB-250-270  high-explosive/fragmentation 
bombs and RBK-500 cluster bombs loaded with 
fragmentation bomblets. When conducting 
attacks on road vehicle convoys, UNITA rebel 
camps and settlements occupied by guerrillas, 
the Su-25s sometimes employed 57mm 
unguided rockets launched from UB-32-57 
pods. Angolan use of the Su-25 was contrary to 
the recommended procedures defined in the 
Soviet ‘Manual for the use of Assault Aviation’ 
and it turned out that the aircraft's manoeuvra- 
bility, accuracy of weapons delivery and fire- 
power, which were so essential in this particular 
combat situation, were not actually exploited. 
Worse, in the opinion of the Angolan pilots the 
Su-25 was inferior to the high-speed MiGs, 
which were capable of ‘unloading’ their bombs 
and disappearing from danger in a matter of 
seconds. It was not so much a question of the 
aircraft's combat effectiveness, but rather of the 
preparedness for combat of the Angolan pilots 
themselves. After having flown 25 combat sor- 
ties in a month, the Angolans refused to take 
part in any further combat activity, flew the 
Su-25s back to Luanda Airport and stayed there. 

In October 1990, some of the Soviet pilots 
and the majority of the technical personnel were 
rotated, but their actual work level was also 
reduced. After the unsuccessful ‘trial’ of the 
Su-25 in the abortive ‘Luanda operation’, the 
Angolan Air Force practically ceased to involve 
the type in combat operations. The Angolan 
pilots flew very little and, as a result, quickly lost 
even the not particularly high level of flying com- 
petence they had ‘accumulated’ over the past 
months. A gradual reduction in the size of the 
Soviet advisory group in Angola began from 
around December 1990. By March 1991, the fly- 
ing operations of the Su-25 squadron had 
ceased and the aircraft were left unprotected, to 
corrode in the humid climate. Also by this time, 
the Cuban contingent had left the country and 
President dos Santos, who had been unable to 
deal with his opponents by military means, also 
declared his ‘disillusionment with, and con- 
demnation of Marxism’. The Su-25 did not take 
any further part in mititary operations and did 
not even fly after this time. However, a little later, 
Angola acquired an additional batch of Su-25s, 
both to augment its inventory of combat aircraft 
and for the training of FAPA pilots. These were 
possibly based at Saurimo. 


WARS ON HOME GROUND 


Regrettably, the break-up of the Soviet Union 
sparked ethnic strife and civil wars in the south- 
ern republics of the ‘Soviet Disunion'. The local 
armed conflicts involving the Su-25 in the Com- 
monwealth of Independent States (CIS) are 
described next. 


Nagornyy Karabakh - The Apple of Discord 
Another conflict in which the Su-25 was 
involved was the clash between Armenia and 
Azerbaijan over the Nagornyy Karabakh 
enclave, the subject of a long-standing territor- 
ial dispute between the two republics. 

it would be incorrect to view this as purely 
religious conflict between the largely Christian 
Armenia and the largely Muslim Azerbaijan. 
The seeds of the conflict were planted back 
in the early days of the Soviet Union. When 
the boundaries of the constituent republics 
were delimited, the Nagornyy Karabakh 
Autonomous Region (NKAO - Nagorno- 
Karabakhskaya avtonomnaya oblast’) popu- 
lated chiefly by ethnic Armenians became part 
of the newly-established Azerbaijan Soviet 
Socialist Republic, being separated from 
mainland Armenia' by a narrow strip of Azeri 
territory where the city of Lachin was situated. 
While the Armenians and the Azeris had a long 
history of strife, they had to put up with this, as 
any dissent would be resolutely squashed. 
However, when Mikhail S Gorbachov's pere- 
Stroika loosened the reins, Armenia became 
increasingly active in its attempts to recapture 
the lost enclave or turn it into a Sovereign state 
while Azerbaijan, understandably enough, 
strove to retain its integrity. 


Armenia used its Su-25s operationally in the 
conflict with Azerbaijan over the Nagornyy 
Karabakh enclave. This well-weathered example 
may be one of them. via Chris Knott 


The conflict started in 1987 with demonstra- 
tions on either side but quickly escalated and. 
as a then-popular anecdote goes, perestroika 
(rebuilding, or restructuring) turned into pere- 
strelka (shootout)! As the Soviet Army was put 
into action to disengage the belligerents, both 
sides gained access to more weapons, includ- 
ing aircraft, artillery and armoured vehicles. For 
instance, 7596 of the 75th Motor Rifle Division 
were ethnic Azeris who promptly deserted to 
fight on Azerbaijan's side, taking their weapons 
with them! By then several hundred Armenians 
had been killed in the fighting, and the Armeni- 
ans were eager for revenge. 

On 2nd September 1991 the ethnic Armeni- 
ans controlling NKAO declared independence 
from Azerbaijan and expressed their intention 
to join Armenia. After that, from January 1992 
the conflict in Nagornyy Karabakh developed 
into a long drawn out war in which the small air 
forces of Armenia and Azerbaijan became 
involved. At this time, the Russian Air Force's 
80th OShAP was stationed at Sital-Chai in Azer- 
baijan. On 8th April 1992, 25-year-old Lt (SG) 
Vagif Kurbanov hijacked one of the unit's 
Su-25s and flew it to Yevlakh, a civil airport in 
Azerbaijan. Two of his compatriots (aircraft 
technician Lt Mamedov and armourer Warrant 
Officer Kuliyev) were his accomplices in the 
crime. The unit left Sital-Chai shortly after- 
wards, moving to Russia. 

The Russians did not expect the Azeris to be 
able to do anything meaningful with the aircraft. 
Therefore, imagine their surprise when Kur- 
banov started flying combat sorties against 
Stepankert. Actually 'bandit sallies' is a more fit- 
ting description, as most of Kurbanov's targets 
in Armenia were of no military value: the sorties 
usually resulted in destroyed civilian objects 
and dead civilians. Quite possibly it was he who 
downed one of two Russian Mi-8s lost over 
Nagornyy Karabakh on 17th April 1992 (both 
crews were captured by the Azeris), and it is 


assumed that he also flew the Su-25 that 
attacked a Russian Mi-8 flown by Maj Alek- 
sandr Gorchakov a few days later. On 9th May 
1992 Kurbanov committed an atrocious war 
crime, attacking a civilian Yakovlev Yak-40 
Codling that was flying refugees from 
Stepanakert (the capital of the enclave) to Yere- 
van; the airliner was so badly damaged by gun- 
fire that it crashed on landing. Kurbanov's 
inglorious career as Azerbaijan's first fighter 
pilot came to an end on 13th June 1992 when 
his Su-25 was shot down by Armenian MAN- 
PADS over Mkhrdag. 

Other Su-25s flown by Azeri pilots had been 
involved in combat operations against Arme- 
nia, bombing Armenian military formations and 
mining the areas where combat was likely to 
take place. Rumours began to circulate in the 
press that Azerbaijan was using Su-25s 
acquired either from Georgia, Iraq or even Iran, 
the latter being a distinct possibility because of 
the ethnic links between ‘Soviet’ Azerbaijan 
and ‘Iranian’ Azerbaijan. Later, Azerbaijan 
acquired about five Su-25s through 'secret 
channels', plus a single example which was 
flown out of Georgia by its defecting pilot. Four 
of the Azeri Su-25s were reported to have been 
downed by Armenian air defences; one of the 
shootdowns reportedly took place near the vil- 
lage of Malibeili on 10th October 1992, the 
Russian pilot losing his life when his parachute 
failed to deploy. Armenia had acquired four 
Su-25s, which were used in action against 
Azerbaijan and at least one Frogfoot was 
reportedly shot down over Novyy Afon on 15th 
October 1992; however, the aircraft in question 
was definitely Russian, not Armenian. 

On 1st January 1993, making use of the 
mounting war-weariness of the Armenians, the 
Azeris started a new all-arms offensive — right in 
the middle of peace talks. This time they tar- 
geted directly the key Armenian positions in 
Nagornyy Karabakh and were successful, cut- 
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ting off the so-called Lachin Corridor — a supply 
route to the enclave established on 18th May 
1992 when the city was seized by Armenian 
forces. Nevertheless, after bringing up rein- 
forcements, on 7th January the Armenians 
started a counteroffensive, which was likewise 
supported from the air. That day, a Russian or 
Armenian Su-25 was shot down over the front- 
lines. The ill-prepared counteroffensive nearly 
turned into a defeat; still, the Azeri advance had 
been stopped. 

Concerned by the escalating conflict, Rus- 
sia, the USA and Turkey organised a new round 
of peace talks that started on 28th January 
1993. This time, a cease-fire was swiftly bro- 
kered, as both sides were exhausted by the 
heavy fighting under harsh winter conditions. 
Yet the truce proved to be short-lived; on 25th 
March 1993 the Armenians started a new offen- 
sive in the Kel'badjar area with considerable 
success. Two new peace conferences were 
held in Rome, in summer and autumn 1993, but 
both brought only limited results. Conse- 
quently, after brief pauses the fighting erupted 
time and time again. When Agdam, a city in 
Azeri territory north-east of Stepanakert, was 
surrounded by Armenian forces and, after a 
month of bitter fighting, seized on 24th-25th 
July 1993, Azeri President Abulfaz Elcibey 
resigned and was replaced by Geydar A Aliyev. 
The latter appointed a new defence minister, Lt 
Gen Mamedrafi Mamedov, who took drastic 
measures to improve discipline, and in late 
1993 the Azeris managed to regain some 


ground lost to the Armenians. However, the 
offensive soon petered out; on 12th May 1994 
the two nations signed a truce brokered by the 
Organisation for Security and Cooperation in 
Europe (OSCE), which still stands as of this 
writing, despite sporadic clashes between the 
Azeris and the Armenians. 


Georgia vs Abkhazia 

The Su-25 was much more actively involved in 
the armed conflict between the independent 
Republic of Georgia and the breakaway 
Republic of Abkhazia, an ethnically separate 
region of Georgia which is located between the 
Black Sea and the Caucasus mountains, bor- 
dering the Russian Federation and Georgia 
itself. Decades of ill feeling since 1931 between 
the two entities erupted into outright warfare in 
1992, a conflict which lasted 412 days and 
'ended' with a UN-brokered cease-fire in 1994, 
although the dispute is far from settled even 
today. Georgia was able to call upon Su-25s 
that were still in final assembly at Tbilisi and the 
then Russian Defence Minister Pavel Grachov 
claimed that by mid-February 1993 the Geor- 
gian Air Force had seven Su-25s at its disposal. 
The aircraft wore standard Soviet-style camou- 
flage, and retained the traditional Soviet red 
star and operated mainly from Kopitnari AB 
near Tbilisi, a former Soviet Air Force Su-24 tac- 
tical bomber base. The 'shturmoviks' carried 
out attacks on Abkhazian military objectives 
and troop concentrations, as well as on the 
cities of Sukhumi (the Abkhazian capital) and 
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Gagry and the settlement of Nizhniye Eshery, 
where Abkhazian artillery pieces were often 
deployed close to the Russian Armed Forces 
Seismological Laboratory No 24. 

The Russian Su-25s which took part in the 
early stage of this conflict belonged to attack air 
regiments of the North Caucasus Military Dis- 
trict and the Group of Russian Forces in the 
Transcaucasus (GRVZ - Grooppa rosseey- 
skikh voysk v Zakavkahz’ye). In order to distin- 
guish the Russian aircraft from the Georgian 
ones and avoid 'friendly fire' incidents, all of the 
Russian Su-25s in the area had the Russian flag 
painted on the fins. The Russian Air Force 
Su-25s were mainly involved in attacks on 
Georgian artillery positions which had been 
shelling Nizhniye Eshery, as well as in escort- 
ing Russian attack helicopter groups supplying 
the besieged town of Tkvarcheli. It is highly 
probable that Abkhazian pilots flew some ofthe 
Russian Su-25s. On 20th February and 16th 
March 1993, an unidentified Su-25 carried out 
a strike on some apartment blocks in Sukhumi, 
which had been captured by Georgian forces 
at that time. Georgia blamed Russia for the 
attack, but the Abkhazian side eventually 
accepted full responsibility. 

Su-25 losses in the course of the war 
between Georgia and Abkhazia reportedly 
amounted to nine, of which seven belonged to 


Georgian Su-25s, such as this one, took part in 
the 1993 war with the breakaway Republic of 
Abkhazia. Marcus Fülber 


Sharkmouthed Su-25 ‘32 Red’ of the 186th IShAP 
equipped with drop tanks and FAB-100 HE 

bombs awaits the next mission at Dushanbe, 
Tajikistan. Russian Air Force Su-25s were used 
in support of the government forces during the 
Tajik civil war in the mid-1990s. 

Yefim Gordon archive 


A different style of sharkmouth is worn by this 
Su-25, which is part of the Russian Air Force 
contingent deployed at Kant AB, Kyrghyzstan. 
Andrey Zinchuk 


the Georgian Air Force. The first Georgian 
Su-25 was shot down on 6th February 1993 
over the Russian seismological laboratory at 
Nizhniye Eshery, the pilot (Major Nodareishvili) 
ejecting from his aircraft. Another Su-25 was 
shot down on 1st May by an Abkhazian 9K32M 
Strela-2M MANPADS, whilst on 6th July the 
Georgians shot down one of their own Su-25s 
by mistake. Subsequently, on 13th July and 
23rd and 24th September another four Geor- 
gian Air Force Su-25s were shot down, killing 
three of the pilots. Earlier, on 6th January of the 
same year, the Georgians shot down an 
‘enemy’ Su-25, although the Russian side 
asserted that none of its aircraft were active in 
the region on that day. The Abkhazian side 
reported that a Major O Chamba, presumably 
of the Abkhazian ‘air force’, had not returned 
from his mission, confirming that the Abkhazian 
side also had access to the Su-25. A Russian 
Su-25 crashed on 17th September, albeit for 
unknown reasons. Later, after the end of the 
conflict in Abkhazia, Georgian Air Force Su-25s 
were used in the struggle against armed bands 
of supporters of one Colonel L Kobaliya, an ally 
of the Georgian ex-President Zviad Gam- 
sakhurdia. On 10th October 1994, a pair of 
Georgian Su-25s, whose mission was presum- 
ably to attack Kobaliya’s forces, mistakenly hit 
a Russian border post. Georgia immediately 
issued an apology to Russia for this incident. 


Tajikistan 

Sukhoi's latter-day ‘shturmovik’ also saw 
action during the civil war in Tajikistan. At first, 
Uzbekistan Air Force Su-25s operated in the 
newly independent republic, supporting Tajik 
government forces. After the 12th Border Post 
had been overrun by Tajik opposition forces 
and supporting Afghan Mujahideen, Russia 
decided to reinforce its own military contingent 
in the region. On 24th July 1993, the 186th 
IShAP (instrooktorsko-shturmovoy aviapolk — 
Instructor/Attack Air Regiment) was rede- 
ployed from Abkhazia to Kokaidy, an airbase 
near Karshi in Uzbekistan, and joined the fray 
almost immediately. The Su-25s carried out 
strikes against armed opposition groups, 
against river crossings over the Pyandzh River 
forming the border with Afghanistan and 
against enemy artillery positions on both banks 
of the river. In the first days of their operations 
out of Kokaidy, the 186th IShAP Su-25s deliv- 
ered up to 80 tonnes (186,370Ib) of bombs 
daily. The Su-25s were always flown with two R- 


60 (AA-8 Aphid) short-range air-to-air missiles 
for self-protection, since the possibility of 
Afghan Air Force fighters attacking from across 
the border could not be ruled out. 

In the summer of 1994, when the Tajik oppo- 
sition intensified their military actions, aircraft 
again played a significant part in the campaign. 
There is no evidence that the Russians lost any 
Su-25s in Tajikistan, . most probably a conse- 
quence of the fact that the Tajik opposition did 
not have any viable air defence weapons. It is 
known, however, that on 11th April 1998, a 
Russian Su-25UB suffered a malfunction and 
crashed some 150km (95 miles) to the south of 
the Tajik capital, Dushanbe, killing both pilots. 


Chechnya: The First Chechen War 

The most recent combat experience with Russ- 
ian Air Force Su-25s concerns the aircraft's 
intensive use in the two so-called Chechen 
Wars, which are usually referred to simply as 
‘the war in Chechnya’. 

When Gen Djokhar Dudayev became the 
first President of Chechnya after the break-up 
of the Soviet Union, he declared the so-called 
‘Chechen Republic of Ichkeria' and proclaimed 


sovereignty. What with Dudayev's separatism 
and illegal armed units, Chechnya was rapidly 
turning into a rogue state. Deciding it had had 
enough, the Moscow government issued an 
ultimatum demanding compliance with federal 
laws, which Dudayev ignored. This meant war. 

Towards evening on 29th November 1994, a 
group of around 140 combat aircraft had been 
hastily assembled on several airfields of the 
North Caucasus Military District, albeit not with- 
out some organisational problems. The group 
included Su-17M4 Fitter-K fighter-bombers, 
Su-24M Fencer-D tactical bombers and Su-25 
'shturmoviks'. The core of the group was made 
up of elements of the 4th Air Army (now the 4th 
Air Army of the Russian Air Force/Air Defence 
Force). Later the combat air group was rein- 
forced by reconnaissance, tactical bomber and 
long-range bomber units from the neighbour- 
ing military districts. 

Up to this point, because of the Russian Air 
Force’s ‘cash starvation’, a considerable num- 
ber of Russian aircrew had suffered a signifi- 
cant decline in their flying skills in instrument 
meteorological conditions (IMC), as well as 
regular practice in weapons usage. They were 
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A Russian Air Force Su-25 taxies at Groznyy- 
Severnyy airport during the First Chechen War 
The BMP-2 infantry fighting vehicle in the 
foreground (side number R242) belongs to the 
Russian Ministry of Interior, hence the badge on 
the turret reading ‘VV’ (vnootrenniye voyska - 
Mol Troops). ITAR-TASS 


The Su-25 was much used during both Chechen 
campaigns, operating from Mozdok (Ingushetia) 
and Budyonnovsk (Stavropol’ Region). This 
photo was taken at Mozdok during the First 
Chechen War. Sergey Balakleyev 


Contrary to all regulations, this Su-25 coded 
‘10 Red’ is jacked up for a landing gear check 
at Mozdok with the FFAR pods in place. 
Sergey Balakleyev 


now suddenly confronted with the need to fly 
combat sorties in the extremely complex 
weather conditions that characterise the North 
Caucasus, particularly in the autumn/winter 
period with heavy snowfalls and fog in the 
mountains. Although the Chechen ‘air force 
was only able to deploy unguided weapons 
against the Russians, it did nevertheless repre- 
sent a threat to air bases, military HQ and Fed- 
eral forces moving into their assigned 
operating areas; there were even rumours that 
the Chechens might attempt a kamikaze attack 
on Moscow with explosive-laden aircraft. The 
decision was taken to carry out a pre-emptive 
strike on Chechen airfields, with the objective of 
destroying the separatists' air assets on the 
ground. 

In the early morning of 1st December 1994, 
Russian Air Force Su-25s carried out the first 
strike, attacking the airfields at Kalinovskaya 
and Khankala near the Chechen capital, 
Groznyy, where the Chechen ‘air force’ Aero 
L-29 Delfin, Aero L-39C Albatros and 
Mikoyan/Gurevich UTI-MiG-15 Midget trainers 
were based. The Su-25s used unguided rock- 
ets and ‘iron’ bombs, which totally destroyed 
the entire air assets of the Dudayev regime ina 
single sortie. The air defences of the two air- 
fields were taken completely by surprise, 
because of the blinding suddenness of the 
attacks and not a single Russian aircraft was 
lost during the raids. 

During the afternoon of the same day (some 
sources say 11th December), the capitals 
Severnyy (= Northern) airport came under 
attack, where most of the remaining Chechen 
aircraft were destroyed, including almost the 
entire fleet of the Chechen airline Stigi 
(Tu-134A-3s 65014, 65030, 65075, 65858 and 
65896, one of which was reportedly the presi- 
dential aircraft of Gen Dudayev), along with à 
number of Antonov An-2 Colt utility biplanes 
and several helicopters. (A retired Tu-134 sans 
suffixe [CCCP-65631] and a wrecked Vnukovo 
Airlines Tu-154B-2 Careless airliner [RA-85296] 
were also included into the statistics for good 
measure.) It was later confirmed that the 
attacks were carried out with such precision 
that the runways and taxiways, airport build- 
ings and equipment received only minimal 
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A Russian Army Aviation Mil Mi-26 heavy-lift 
helicopter comes in to land at Mozdok past a 
line of Su-25s armed with B-8M1 FFARs, with a 
jumble of ammunition crates in the foreground. 
Sergey Balakleyev 


This photo bears testimony to the intensity of 
Su-25 operations during the Chechen wars. 
Russian Air Force armourers are at work here, 
loading 80-mm S-8 rockets into B-8M1 pods that 
are liberally covered with soot from constant 
use. Sergey Balakleyev 


9DAB-500 fuel/air explosive bombs wait their 
turn to be hooked up to Su-25s at Mozdok. 
These devastating weapons were much used 
against Chechen guerrilla strongholds in the 
mountains. Sergey Balakleyev 


damage. During the attack on Groznyy-Sev- 
ernyy airport the attacking aircraft came under 
heavy AAA fire, although once again no aircraft 
were lost. 

Also in early December, a rebel stronghold in 
the northwestern suburbs of Groznyy with the 
curious Japanese name of Katayama and a 
tank regiment base at Shali taken over by the 
separatists were also subjected to air raids. The 
Russian Air Force began employing Su-25s 
and Su-24Ms on a limited scale in attacks on 
largets in the city itself on 3rd January 1995; the 
missions were flown when called upon by 
ground troops to suppress defensive pockets 
of Chechen fighters and to block the avenues 
of approach for rebel reinforcements coming 
into the city. In several cases the close proxim- 
iy of the positions of Russian troops and 
Dudayev rebels demanded extreme flying 
skills on the part of the pilots and extreme tar- 
getdesignation accuracy on the part of the FAC 
leams. There were unfortunate cases when, 
because of errors in target designation or 
because of the rapidly evolving and changing 
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nature of the combat, buildings occupied by 
Russian troops were targeted. 

From the military viewpoint, the most spec- 
tacular success from the use of air power in 
Chechnya was scored in early 1995. This was 
the destruction of the rebel forces’ main head- 
quarters located in the building formerly used 
by the Groznyy District Committee of the Com- 
munist Party of the Soviet Union, which also 
served as the ‘official’ residence of President 
Dzhokar Dudayev. For reasons unknown this 
building had not previously been subjected to 
air attacks and, perhaps lulled into a false 
sense of security as a result, the rebels had set 
up their main HQ here. Moreover, the building 
had been constructed to a higher level of struc- 
tural integrity than normal and the Dudayev 
separatists had turned it into a powerful 
‘fortress’, with an underground passageway 
linking one of the main blocks of the building 
with Dudayev’s underground bunker. Attack- 
ing the building with mortars did not have the 
desired effect. 

On 17th-18th January, as soon as the local 
weather conditions permitted, a group of 
Su-25s carried out several air raids on the rebel 
HQ, pounding the building with 240mm S-24B 
heavy unguided rockets and 500kg (1,100 Ib) 
BetAB-500 concrete-piercing bombs (betono- 
boynaya aviabomba). The rockets, which are 
actually more accurate than their designation 
suggests, easily flattened the main above- 
ground structure of the building, whilst the 
bombs destroyed the bunker and the under- 
ground passageway. In the underground part 
of the building alone some 130 rebels were 
killed. (Dudayev survived this attack but was 
eventually eliminated in the field in a special 
operation which involved the use of a guided 
missile that zeroed in on the signal of his satel- 
lite phone.) 

After the destruction of Dudayev’s residence 
and HQ, the rebels moved out of the town 
beyond the River Soonzha and later began a 
general withdrawal of their forces from Groznyy 
itself. FA aircraft and Army Aviation helicopters 
started flying patrol missions to disrupt the 
rebels’ lines of communication and isolate their 
fighting zones, with the aim of preventing the 
dispersal of large groups of rebel forces into the 
surrounding countryside. During the course of 
this operation, two BTR-60 APCs and more 
than 50 smaller vehicles were destroyed and 
many rebels killed. 

Su-25 operations were not limited to 
Groznyy and its suburbs. 25th January 1995 
was a particularly busy day for the Grach away 
from the capital; on that day a force of 18 
Su-25s was used to destroy underground stor- 
age depots for weapons and military equip- 
ment used by the rebels, to the north-west of 
the town of Bamut. The rebels had set up the 
storage depots in a deactivated intermediate- 
range ballistic missile (IRBM) site with four 
launch silos previously used by R-12U (NATO 
SS-4 Sandal) missiles. The base was once a 
part of the Soviet Strategic Missile Force 
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(RVSN - Raketnyye voyska strategicheskovo 
naznacheniya). On the same day the Su-25s 
also destroyed another large weapons store 
near the village of Arshty, as well as attacking 
an assembly point for the rebel forces and their 
vehicles. 

Up to February 1995, the Russian Air Force 
had not lost a single aircraft during combat 
operations, although 12 Su-25s had suffered 
damage from AAA fire. All the aircraft returned 
to their bases — one of the aircraft limping back 
to the airfield with a badly damaged tailplane 
and another making it back on one engine. 
Then, on 4th February 1995, a Su-25 was shot 
down in an ambush of three ZSU-23-4 Shilka 
23mm self-propelled AA cannons while attack- 
ing arebel stronghold to the south of Chechen- 
Aul. (ZSU = zenitnaya strelkovaya oostanovka 
— AAA piece; Shilka is the name of a Russian 
river.) The pilot managed to eject, but was pre- 
sumed to have been murdered by the rebels 
when he landed by parachute. 

In three and a half months of combat opera- 
tions (from 1st December 1994 to 17th March 
1995), the Russian Air Force had destroyed, in 
addition to Dudayev's entire air force, 20 tanks, 
25 armoured personnel carriers, six self-pro- 
pelled AAA pieces, as many as ten fixed artillery 
pieces and more than 130 military vehicles of 
various types. More than seven bridges had 
also been destroyed, as well as several petrol, 
oil and lubricant (POL) stores, weapons dumps 
and other militarily significant targets. In this 
period, two aircraft had been lost (one Su-25 
and one Su-24M), the latter probably not as a 
result of enemy fire. A total of 14 aircraft had 
suffered combat damage, as mentioned 
above. 

On 21st March 1995 the Russian forces 
launched an offensive. On 22nd March the 
Dudayev rebels, supported by tanks, attempted 
to break the blockade on Argun from the direc- 
tion of Shali and Gudermes, but Su-25s 
and Mi-24D Hind-D and Mi-24V Hind-E attack 
helicopters, working together with forward 
air controllers, forced them to retreat from the 
town, suffering serious losses. The Hinds 
destroyed nine tanks and APCs, using 9M114 
Shtoorm (Assault; NATO AT-6 Spiral) ATGMs, 
whilst the Su-25s attacked the rebel force with 
80mm (3.14in) S-8KOM rockets equipped with 
shaped-charge/fragmentation warheads. On 
23rd March Argun fell to the Russian onslaught 
and a week later, on 30th March, Chechnya's 
second-largest city, Gudermes, was also taken 
by the federal troops. 

Starting in early April 1995, the weather in 
Chechnya improved noticeably, permitting the 
wider use of the Su-25s and the combat heli- 
copter force. A peculiarity of the application of 
air power was for the Army to conduct its 
attacks without preliminary ‘softening’ of the 
target by aircraft and helicopters (as exempli- 
fied by the battles to regain Shali, and in mid- 
April to regain the mountain township of 
Bamut). Russian commanders justify this tactic 
(which runs contrary to classic military prac- 


tice), quoting the desire to minimise collateral 
damage to property and the civilian population, 
because more collateral damage would obvi- 
ously embitter the local residents and cause 
them to join the bandits. Only after meeting stiff 
resistance from the rebels and, perhaps, suf- 
fering significant losses, would Russian troops 
call up close air support from the Su-25s and 
Mi-24s. This tactic was only abandoned in May, 
when the fighting moved into the more moun- 
tainous regions, which were much more 
sparsely populated and the enemy could be 
targeted with less risk of involving innocent 
civilians in attacks. 

The tempo of combat operations was once 
again slowed by the moratorium on the use of 
the armed forces in Chechnya from 28th Apri 
to 12th May, declared by President Yeltsin 
before the traditional May Day holiday and 
Victory Day on 9th May. Federal forces were 
compelled to cease all combat operations, 
conducting only routine patrol and reconnais- 
sance flights over Chechen territory during this 
period. The Dudayev camp, on the other hand, 
were able to take advantage of this breathing 
space to build up their forces and reinforce 
their positions, whilst not missing the opportu- 
nity to fire on watchtowers and convoys of the 
federal troops. 

During this brief period of ‘peace’, on 5th 
May, a Su-25 was shot down while conducting 
a patrol flight in accordance with the Presiden- 
tial directive. The aircraft was one of a pair fly- 
ing at low level in the vicinity of Venoi. While 
following the contours of a mountain ridge, the 
leader of the pair was suddenly hit by a hail of 
gunfire from a 12.7mm (.50 calibre) Degt 
yaryov/Shpagin DShK heavy machine-gun 
([poolemyot] Degtyaryova i Shpagina kroop- 
nokalibernyy) situated on the side of the moun- 
tain. The aircraft went out of control, struck the 
ground and exploded; it turned out that the 
pilot had been killed instantly when the heavy- 
calibre bullets smashed through the more vul- 
nerable sides of the cockpit canopy. 

As the federal troops advanced, so the resis- 
tance of the Chechen rebels increased and the 
attacking Russian forces were given increased 
fire support by FA and Army Aviation units. The 
main targets were on open ground, with heavy, 
but widespread concentrations of personnel, 
as well as more isolated individual targets, such 
as strongholds, ammunition dumps, rebel 
command posts and armoured vehicles. 
Groups of Su-24M and Su-25 aircraft, plus 
Mi-8MT and Mi-24 helicopters were widely 
engaged in these combat operations. 

After the rebels had retreated into the moun- 
tains, the town of Vedeno became the centre 
of Dudayev’s command and control structure 
and was turned into a major fortification. The 
Russian Air Force was then assigned the 
task of neutralising the command and control 
infrastructure of Dudayev’s forces. On 28th 
May Su-25s bombed Chechen positions in 
the choke points of the Vedeno and Argun 
gorges. 


The two-seat Su-25UB also saw action in 
Chechnya during the first campaign. These 
sharkmouthed examples share the flight line at 
Mozdok with a Russian Air Force IL-22 airborne 
command post (RA-75909) that has brought 
command staff from Chkalovskaya AB. Note that 
the codes are applied over a patch of darker 
paint where the previous code has been 
overpainted. Aleksandr Artyukh 


Another Su-25UB is prepared for a mission as a 
single-seat Su-25 taxies by. Note that the pilots 
carried Kalashnikov AKS-74U short-barrel, 
collapsible-stock assault rifles with them on 
sorties over Chechnya so as to defend 
themselves in the event of a shootdown. 

Sergey Balakleyev 


In the period from March to July 1995, the 
Russian Air Force lost two Su-25s and one 
Su-24M, both Frogfeet falling victim to ground 
fire from ZSU-23-4 self-propelled AAA and 
DShK HMGs set up in ambush. A total of 24 air- 
craft suffered damage in combat, but the great- 
est losses were suffered by the attack air 
regiment based at Budyonnovsk, located 
around 140km (87 miles) north of the Russian- 
Chechen border, in the Russian Federation. 

The main weapons used by the Russian Air 
Force in the first Chechen campaign of 1994- 
1996 were 57mm S-5, 80mm S-8 and 240mm 
$-24B unguided rockets, FAB-250 and FAB-500 
high-explosive bombs, OFAB HE/fragmen- 
tetion bombs, plus BetAB-500 concrete-pierc- 
ing bombs. The use of precision guided muni- 
tions (PGMs) was often limited by poor weather 
which affected the guidance accuracy of 
Kh-25ML (AS-10 Karen) laser-guided ASMs, or 
KAB-500L and KAB-500Kr laser-guided and 
TV-guided bombs respectively. For certain mis- 
sions (for example, the destruction of bridges) 
the Su-24M would use the 1,500kg (3,300 1b) 
KAB-1500L laser-guided bomb. During the 
entire period of the First Chechen War, only 3% 
ofthe total amount of weapons expended were 
PGMs. Fuel/air explosive or thermobaric 
weapons (bombs and unguided rockets with 
FAE warheads) were not used. 

Almost all of the Chechen rebels' AAA sys- 
tems were mobile, including ZSU-23-4 self-pro- 
pelled AAA units, the simpler 23mm ZU-23 AAA 
system mounted on KamAZ-5320 (6x4) and 
ZiL-130 (4x2) lorries and 12.7mm DShK 
machine guns on Jeep Cherokee four-wheel 
drive vehicles. The latter weapon was also 

mounted on Toyota Hilux and UAZ-469 jeeps; 
grenade launchers and rifles were carried in 
cars and light commercial vehicles. At the start 
of the Chechen rebels’ anti-Russian offensive, 
they had around 40 ZU-23 mobile guns, more 
than 80 DShK installations on a variety of vehi- 
cles and 20 ZSU-23-4 systems, some of which 
had fully functioning Gun Dish fire control 
radars. Apart from this, the rebels also had 
access to Strela-3 (SA-14 Gremlin), Igla-1 (SA-16 
Gimlet) and General Dynamics/Raytheon 
FIM-92A Stinger shoulder-launched SAMs. 

Low-flying aircraft, and particularly heli- 
copters, were engaged to a considerably 


greater extent by a much simpler type of 


weapon, the ubiquitous Russian-designed 
RPG-5 and RPG-7 anti-tank grenade launcher. 
In general, the rebels' weak air defences (at 
least in terms of their technical characteristics 
and equipment) were compensated by precise 
organisation and well-thought-out tactics. All of 
the mobile air defence assets were very pre- 
cisely controlled and co-ordinated with the aid 
of a well-organised radio communications 
plan, which, unaccountably, the Russian fed- 
eral forces did not bother to jam and only occa- 
sionally bothered to monitor. They employed 
very cunning camouflage techniques and con- 
stantly changed their firing positions, which 
made it difficult for the Russian troops to locate 
and destroy them. One of the special tactics 
employed by the rebels was the use of 
ambush. Chechen gun crews and missile men 
would lie in wait until an aircraft or helicopter 
entered their ‘kill zone’ and then open fire with 
a massive hail of bullets, shells and missiles 
from several directions, concentrating on the 
target. Another tactic was to set up the air 
defence systems along the anticipated over- 


flight route of Su-25s heading outbound to their 
targets, placing the weapons near the pre- 
sumed target area and open fire on the luckless 
aircraft at the opportune moment. 


The Second Chechen War 
The situation in and around Chechnya was 
anything but peaceful in 1996-1999. Gradually 
the Russian government grew tired of the con- 
stant harassment raids from Chechen territory 
and the hostage-taking that had turned into a 
flourishing business in the republic. In August 
1999 gangs of Chechen guerrillas captured 
and briefly held three villages in the Novolak- 
sky, Botlikh and Tsumadi Regions of neigh- 
bouring Daghestan. The incursion had been 
carefully planned and prepared with the objec- 
tive of instigating mutiny in the republic and 
turning it into a ‘second Chechnya’. To this 
end the separatists had secretly dug a 
network of bunkers and stockpiled weapons in 
Daghestan. 

This was the last straw. Determined to put an 
end to the gangs responsible for this, the gov- 
ernment launched what was officially called an 
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anti-terrorist operation — originally on a small 
scale. However, when Chechen terrorists blew 
up apartment buildings in Moscow. Volgo- 
donsk and Buinaksk in early September, killing 
hundreds of civilians, the operation was trans- 
ferred into Chechen territory and escalated into 
a full-blown military campaign, quickly dubbed 
the Second Chechen War by the media. Some 
of the Russian Air Force's Su-25 operations in 
this campaign are highlighted below. 


21st October 1999 - Russian Air Force air- 
craft flew eight sorties on this day and a group 
of Su-25s destroyed two rebel BMP tracked 
armoured fighting vehicles (boyevaya mashina 
pekhoty — AFV) in the region of Dabrankhi. 

22nd October - tactical aviation (FA) crews, 
including groups of Su-25s, carried out strikes 
on rebel troop concentrations in the regions of 
Achkhoi-Martan, Bamut, Raduzhnoye and 
Dolinskii. 
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24th October - FA aircraft flew 18 combat 
sorties. Russian Army artillery and the Russian 
Air Force struck at rebel positions located in the 
vicinity of several Chechen towns. These 
included Dabrankhi, ll'yinskoye, Gudermes, 
Petropavlovskoye, Azamat-Yurt, Sovetskoye, 
Kurgan-Bolotnoye, ^ Nagornoye,  Bartkhoi, 
Dolinskiy, Vinogradnoye, Goryacheistochnik- 
skoye, Argun and Tsa-Vedeno. Warehouses in 
the vicinity of Vedeno, Ehlistanzhi and Komso- 
mol'skoye were also hit. 


25th October - FA crews carried out a total - 


of 30 sorties. Army artillery and air force aircraft 


hit rebel targets near several towns and villages - 


including Kadi-Yurt, Ehngel-Yurt, Gudermes, 
Tsa-Vedeno, Dyshnye-Vedeno and the moun- 
tain areas of Charmoilam and Yastrebinaya, 
destroying the rebel base at Kharachoi. Su-25s 
destroyed an AAA position and two rebel vehi- 
cles on the southern edge of the Chechen cap- 
ital, Grozny. 

28th October - The Russian Air Force sortie 
rate rose to 100 combat missions. The houses 
of Chechen rebel leaders Shamil Basayev and 
Zelimkhan Yandarbiyev, plus those of several 
lower-ranking Chechen’ warlords, were 
destroyed during bombing raids. 

29th October — A Su-25 carried out an attack 
on a vehicle convoy transporting rebel fighters 
and weapons. Two lorries were destroyed. 
Representatives of the International Committee 
of the Red Cross (ICRC) declared later that the 
attack had been carried out on their vehicles, 
which were clearly marked with the universally 
recognised Red Cross symbol. Two members 
of the ICRC working in Chechnya were killed in 
this bombing raid. 

3rd November - Su-25s and Su-24s carried 
out 20 combat missions. The main objectives of 
the strikes were in areas near Samashk, 
Petropaviovskoye, Bamut, Chechen-Aul, 
Achkhoi-Martan and in the southern suburbs of 
Groznyy. According to preliminary data at the 
time, up to 100 Chechen rebels were reportedly 
killed and about ten rebel strongholds 
destroyed, along with 15 heavy lorries and four 
bridges. 


A line-up of Russian Air Force Su-25s at a 
Russian airbase during the Second Chechen 
War. Yefim Gordon archive 


Many of the Su-25s used on the Chechen TO 
during the second campaign sported wolf's 
head nose art. This artwork had profound 
ideological meaning. For the Chechens the wolf 
has a special significance, being regarded as a 
symbol of independence. If you look closely, you 
can see that the wolf in this artwork has a collar 
and a chain - with obvious implications (the 
Chechen big bad wolf on a Russian chain!). 
Aleksandr Artyukh 


With Russian Army servicemen watching, Su-25 
:34 Red', with the same artwork, arrives at the 
Chechen TO, carrying a pair of ferry tanks. The 
very large Russian flag on the tail is noteworthy. 
Associated Press. 
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10th November - The Russian Air Force 
struck at rebel troop concentrations and vehi- 
cle parks in the suburbs of Groznyy, Gudermes 
and Samashki. 

16th November - The Russian Air Force 
continued to provide close air support for the 
Russian Army. Within 24 hours, FA Su-24s and 
Su-25s flew 50 sorties against Chechen rebel 
positions. These air attacks resulted in the 
destruction of ammunition depots and food 
supply warehouses, with eight camps used by 
the separatists destroyed in combined rocket 


Top left: This close-up shot of the same Su-25 displayed at an airshow 
sometime after the Second Chechen War shows the famous *wolf and 


chain' artwork to advantage. via Internet. 


Top right: The *wolf and chain' nose art exhibited subtle variations on 
individual aircraft. On this Su-25 the inside of the wolf's mouth is black. 


via Internet. 


Above left: One more close-up of the Big Bad Wolf on an aircraft undergoing 


refurbishment. Sergey Balakleyev 


Above right: This sharkmouthed Su-25 seen at the 121st ARZ during a 
scheduled overhaul wears tiger's head nose art; apparently it belongs 
to the same unit as the sharkmouthed Su-25UBs. Sergey Balakleyev 


Right: Chechen guerrillas proudly present a piece of wreckage from 


a Su-25 they have shot down. Reuters 


and bombing raids. 

22nd November - A total of around 50 sor- 
ties was carried out. Strikes were mainly con- 
centrated on Shatoi, Urus-Martan, Shali and 
the southern suburbs of Groznyy. 

24th November - The Russian Air Force car- 
ried out 86 sorties. A total of six rebel strong- 
holds were destroyed, along with a 
communications centre, a headquarters build- 
ing, an AAA position and ten heavy trucks. Two 
bridges were also damaged. A factory per- 
forming repairs and maintenance of armoured 


vehicles was hit and put out of action in 
Groznyy. 

23rd March 2000 - Su-25 'shturmoviks and 
Su-24M tactical bombers carried out a tota! of 
15 sorties. Air force aircraft and army artillery hit 
rebel groups near the towns of Agishta, 
Koshkel'da, Masi-Khutor, Dzhugurta and 
Leshkoraya. 

24th March - The Russian Air Force carried 
out more than 50 sorties. Its aircraft struck at 
rebel targets near Orekhovo and Sel'men- 
tauzen. 
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2nd April — Su-24M tactical bombers flew 
two sorties, while the Su-25 carried out nine 
sorties. 

3rd April — the Su-24Ms completed four sor- 
ties, while the Su-25s achieved 14. The air force 
and army artillery units hit rebel troop concen- 
trations in the vicinity of Benoi-Vedeno, 
Serzhen’-Yurt and Roshni-Chu. 

4th April — Su-24M tactical bombers flew 
four combat missions; the Su-25s achieved a 
total of 22 sorties. The missions were flown 
against troop concentrations near the towns of 
Tsentoroi and Zhani-Vedeno. 

6th April — Su-25s carried out 27 combat 
missions. The Russian Air Force, aided by 
Army artillery, struck at rebel troop concentra- 
tions near Shatoi, Belagatoi and Dyshnye- 
Vedeno. 

7th April — Su-25 and Su-24M bombers car- 
ried out a total of 30 combat missions. 

Between 9th April and 24th April 2000 - 
Su-25s completed a total of 170 sorties. 


Thus, in the first two months alone of the Sec- 
ond Chechen War, the Russian Air Force and 
Army Aviation carried out approximately 2,000 
combat missions of various types over Chech- 
nya. Of this total, around 1,000 sorties were 
flown by the Su-25. This aircraft also flew tacti- 
cal reconnaissance missions, weather recon- 
naissance and carried out other tasks. This 
relatively large number of sorties resulted from 
the need to provide continuous air support for 
the Russian Army units on the ground, in an 
effort to minimise their potential losses. Su-25s 
attacking targets in Chechnya always released 


a virtually continuous stream of IRCM flares in 
order to thwart attacks by heat-seeking SAMs. 
Aircraft flying at ultra-low level during the attack 
phase also released flares as they commenced 
their climb-out from the area, when they were 
most vulnerable. 

Initially, the Su-25 was only used in Chech- 
nya for attacks on visually located targets; as a 
result, sorties by the ‘shturmoviks’ depended 
heavily on weather conditions and on the 
cloudbase in particular. In the second Chechen 
campaign, the upgraded Su-25T variant was 
also flown on a trial basis, with a variety of 
PGMs, alongside the standard Su-25. The new 
‘Super Grach' was assigned to a small inde- 
pendent combat group. Retaining all the best 
characteristics of the original Su-25, the new 
variant had true all-weather capability and 
could also perform night sorties. The Su-25T 
was equipped with the Shkval automatic navi- 
gation/attack suite, which was designed for 
operation with the 9M120 Vikhr (AT-12 
Swinger) supersonic semi-active laser guided 
ATGM. 

On 23rd September 1999 a Su-25T was used 
to destroy a rebel An-2 Colt biplane serialled 
'099 Red', suspected of clandestine anti-Russ- 
ian operations from Groznyy-Severnyy airport 
(referred to by the Chechens as Sheikh Mansur 
airport), scoring a direct hit on the parked air- 
craft with a Kh-25ML laser-guided ASM. The 
new variant was also used to knock out a com- 
munications centre, a radio relay station and 
other lucrative targets. 

During a visit to one of the attack air regi- 
ments involved in the Chechen campaign, 


| 
| 
| 
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Vladimir V Putin (then Russia's Prime Minister] 
stated that heavy losses of ground forces pe 
sonnel had been avoided thanks to the acc 
racy of Russian Air Force combat missions. In. 
gratitude, the pilots suggested that perhaps the 
Prime Minister would like to take a ‘ride’ ina 
combat aircraft while he was there! Puti 
accepted the invitation, making a 20-minute 
flight over Chechnya in a Su-25UB, raising his 
own profile ‘at home’ to some extent by this 
gesture, but also boosting the morale of his 
pilots in this agonisingly protracted campaign: 
By placing himself at risk in a flight over hostile 
territory, albeit briefly, he was able to share with 
his pilots some of their daily fears and concems 
and showed himself to be prepared to lead 
from the front in this highly contentious conflict 

Summing up the combat use of the Su-25in 
the various wars and conflicts in which it has 
taken part, it deserves unanimous and positive 
recognition as a true latter-day ‘shturmovik, 
fully justifying the accolade 'inherited' from its 
World War Two predecessor. The functionality 
of the Su-25 as a weapons system has been 
fully realised in operational service and its com- 
bat effectiveness has far exceeded the expec 
tations of its designers. In truth, there are not 
many aircraft manufacturers around the world 
that can boast a similar achievement for their 
aircraft. 


A trio of Frogfeet equipped with smoke 
generators and associated fuel/oil/dye mixture 
pods 'cleans up' as it takes off for one of the 
demonstration flights that opened the daily 
flying display programme at the MAKS-2005 
airshow in Zhukovskiy. Yefim Gordon 


Show Time 
In bringing the description of the Su-25's oper- 
ational history to a close, it is perhaps fitting to 
end by mentioning a much less bellicose role 
performed by this archetypal combat aircraft, 
albeit one which nevertheless maintained a link 
with Russia's earlier military traditions. This was 
its (regrettably brief) use as the mount for the 
Nebesnyye Gusary (Celestial Hussars) aero- 
batic team, one of three such teams formed in 
1991 under the auspices of the 237th 
Proskoorovskiy GvTSPAT (Gvardeyskiy Tsentr 
pokazov aviatsionnoy tekhniki — Guards Air- 
craft Demonstration Centre) at Kubinka AB. 
The other two teams were the famous 
Roosskiye Vityazi (Russian Knights) - the unit's 
ist Squadron flying Su-27/Su-27UB Flanker- 
B/C fighters and the Strizhi (Swifts) — the 2nd 
Squadron flying the MiG-29/MiG-29UB Ful- 
crum-A/B. The Celestial Hussars (also fre- 
quently translated as Sky Hussars) were 
formed on four Su-25s from the unit’s 3rd 
Squadron, with one spare aircraft, and the 
pilots themselves devised the aircraft’s colour 
scheme based on Russia’s red, white and blue 
national colours. This was revised and 
improved by the then Commander of the Russ- 
ian Air Force’s Moscow Military District, Lt Gen 
Nikolay T Antoshkin, an enthusiastic advocate 
of the value of aerobatic teams, both to pro- 
mote the professionalism of his pilots and the 
Russian Air Force in general. The underside of 
each Su-25 was painted to represent the silver- 
braided scarlet tunic of a 19th century Russian 
hussar, hence the team’s name. The first leader 
of the Celestial Hussars was Lt Col A A Gornov. 
The team took part in several Russian mili- 
lary and civilian air shows in the early years of 
its formation, but fell victim to the ever-present 
cash shortages affecting Russia’s military air 
activities and was disbanded in 1995. However, 
the Celestial Hussars re-formed in 2001 on the 
Aero L-39C Albatros, the current aircraft wear- 
ing the same colour scheme as the Su-25s. 
Later, several single-seat Su-25s operated 
bythe 357th OShAP at Buturlinovka AB, includ- 
ing ‘21 Red’ (c/n 25508110530), ‘23 White’ 
and ‘25 Red’, were equipped with a smoke- 
generating system using a fuel/oil/dye mixture 
from two small tanks suspended on the inner- 
most pylons. Together with similarly equipped 
Su-25UB ‘33 Yelow’ (f/n 09-05) operated by 
Ul, these aircraft took part in various shows, 
‘including the Victory Day 60th Anniversary 
ade in Moscow's Red Square on 9th May 
905 and the MAKS-2005 airshow on 16th-21st 
st where they made daily demonstration 


A Su-25 in the colours of the presently 
led Nebesnyye Gusary (Celestial 
) display team sits in front of one of the 
th Aviation Hardware Demonstration Centre 
AB. Yefim Gordon 


le trio pass overhead, trailing coloured smoke 
Russian flag colours as the fuel/oil/dye 
is fed into the engines. Yefim Gordon 
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Chapter Nine 


Su-25 Operators 


For many years, the former Soviet Union had been involved in the export The Frogfoot is operated by Assault Air Regiments based in various 
of military equipment, with aircraft and aviation materiel heading the : regions of the country. The most combat-ready units are considered to 
‘league table’. The Su-25, which had gained a strong reputation from its : be those based in southern Russia in the North Caucasus region, plus 
use in the Afghan conflict, became a desired export item and, in addition : the regiment based at Buturlinovka in central Russia, between Voronezh 
to Su-25, Su-25UB and Su-25UTG deliveries to the ‘home market’, the : and Saratov. The most experienced Su-25 pilots are to be found in the 
Frogfoot was supplied to a number of ‘friendly nations’ (mostly Warsaw : 4th Combat & Conversion Training Centre at Lipetsk (likewise located in 
Pact members). Only two variants were ever offered for export - the sin- : central Russia) and at the Russian Air Force's 929th State Flight Test 
gle-seat Su-25K and the Su-25UBK combat trainer. However, following : Centre at Akhtubinsk in the Astrakhan region, southern Russia. 

the break-up of the Soviet Union, part of the former Soviet Air Force's and The following Russian Air Force units have operated the type over the 
Soviet Naval Aviation's fleet was ‘inherited’ by several of the former con- : years: 

stituent republics, which then put lots of military hardware up for sale in 


an effort to generate much-needed cash. Thus the standard 'Soviet-con- : Formation Unit Base Notes 
figured Su-25s also found themselves abroad - not just due to new bor- M — 
ders being drawn on the map but also by ending up on the second-hand © 4st Air Defence Corps, 234th GAP Kubinka AB Transformed to 237th GvTsPAT 
arms market and being acquired by third-world nations. 9th Fighter Division, (8rd San/Nebesnyye Gusary 
The Su-25s delivered to many of the countries listed here are still oper- HQ Kubinka AB display team; now disbanded) 
ated by their air forces and are held in high regard by their pilots. 105th Composite Divis goth OSHAP — Buturinovka AB Exe — a 
Ofthe 1,200-plus Su-25s built by the Tbilisi and Ulan-Ude plants, some 96 26 aircraft took part in Chechen wa 


250 were delivered new to foreign customers. As of January 2007, the 

Su-25 had been delivered to or inherited by the air forces of 23 nations. : North Caucasian Defence District 

Known operators of the type are listed in this chapter, and the USSR and : 5SistAir Defence Corps, 16th OShAP Taganrog 

the CIS republics are dealt with first. 1st Attack Division 368th OShAP Budyonnovsk 37 Su-25; took part in Chechen war 
461st OShAP Krasnodar 34 Su-25; took part in Chechen war 
960th ShAP  Primorsko-Akhtarsk 31 Su-25; took part in Chechen war 


SOVIET UNION/RUSSIAN FEDERATION (RUSSIA) Far Eastern Defence District 


303rd Composite Division 187th ShAP Chernigovka AB Was to be disbanded 2006 


According to data provided by the Russian side during the talks in Paris (Primorskyy) 
in 1990 leading to the Conventional Armed Forces in Europe (CFE) 18th GVOShAP — Galyonki AB 
Treaty, 385 Su-25s were deployed in the European part of the former (Ussuriysk) 


Soviet Union in October 1990. Additionally, a number of Su-25s was sta- 
tioned in East Germany with the Western Group of Forces, remaining 
there for a while after German reunification. 

Today, the Russian Air Force/Air Defence Force possesses a : Miscellaneous 
reduced fleet of Su-25s; quite apart from the loss of the aircraft stationed : 4nTsBPiPLS Lipetsk 968th IISAP _Lipetsk-1 AB 13 Su-25 
in the other Soviet republics when the Soviet Union broke up, older 


Siberian Defence District 
21st Composite Division 266th ShAP Step’ AB 


Krasnodar Military Aviation 160th UAP Borisoglebsk 21 Su-25 
examples built before 1985 have been withdrawn from active duty. Toihnoloiy Watts aiai 
| (KVAI) 797th UAP Kushchevskaya AB, 8 Su-25 
| Krasnodar 
| | 2 n Si 929th GLITs Vladimirovka AB, 
foe ey Akhtoobinsk 
i x d Unident. OShAP  Olovyannaya AB 
; ZEE . 16th Air Army, 357th OShAP Brandis AB, Later to Buturlinovka AB, Russia 
HQ Wünsdorf (East) Germany 
368th OShAP — Tutow AB, Later to Budyonnovsk, Russia 
(East) Germany 
Unknown Unknown Kant AB, Kyrghyzstan 5 Su-25 


670th Air Group Dushanbe, Tajikistan 5 Su-25 


: The main variants used are the single-seat Su-25, the Su-25UB trainer 

and the Su-25BM target-towing version (the latter is generally used asa 
—— |: pure attack aircraft, rather than in its intended role). In addition, the Russ- 
ian Air Force also received a small number of Su-25T dedicated 'tank 
busters' for trials and evaluation, which have been tested with notable 


A line of Russian Air Force/968th IISAP Su-25s and Su-25UBs Lipetsk-2, 
home of the 4th Combat & Conversion Training Centre. All of the aircraft , demde 
are adorned with a large Russian flag on the fin. Yefim Gordon success in real combat situations in Chechnya. 
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Overall, the number of Su-25s in current service with the Russian Air : 


Force is thought to be around 180 aircraft. Known examples are listed - 
below. Due to the Russian system of tactical codes the list is in c/n order; - esie 
aircraft with unknown c/ns are listed only if the tactical code allows rea- : ed E "s 


sonably accurate identification. Some Soviet Air Force Su-25s are alSO : 5.:05.40.,, 


included for the sake of completeness; such aircraft are marked *. 


Cin Fin Version Tactical code Notes 
? T8-1 81 Yellow* Sukhoi OKB. Converted as, see next line 
T8-1D 81 Yellow* Sukhoi OKB. Crashed ?-1-81 
? T8-2 82 Blue* Sukhoi OKB. Converted as, see next line X 
T8-2D 82 Blue* Recoded as, see next line 
10 Red Ground instructional airframe, Tambov Military 
Aviation Technical School 
2550810100* 01-0* | Su-25 83 Red Sukhoi OKB, T8-3 
2550810100* 01-0* — Su-25 84 Red Sukhoi OKB, T8-4 
25508101006 ? Su-25 not known* 
25508101014 ? Su-25 10 Blue* Sukhoi OKB, T8-10 
25508101029 ? Su-25 09 Blue Ground instructional airframe, Yuriy A Gagarin 
Air Force Academy, Monino 
25508101035 ? Su-25 71 White outline* 
25508101038 ? Su-25 not known* 
25508101044 ? Su-25 not known* 
25508101045 ? Su-25 not known* 
25508101056 ? Su-25 66 Blue* Sukhoi OKB, T8-11. Preserved Central Russian AF 
Museum, Monino (now in fake colours as ‘66 Red’) 
25508101077 ? Su-25 20 Red 357th OShAP 
25508101079 ? Su-25 36 Red 357th OShAP 
25508102054 ? Su-25 44 Red 
25508104012 ? Su-25 not known* 
25508105020 ? Su-25 not known* 
25508105034 ? Su-25 12 Red 
25508106003 ? Su-25 not known* 
25508106004 ? Su-25 not known* 
? Su-25 22 Red 357th OShAP 
? Su-25 32 Red 357th OShAP 
? Su-25 33 Red 357th OShAP 
? Su-25 not known* 
? Su-25 34 Red 357th OShAP 
? Su-25 35 Red 357th OShAP 
2? Su-25 29 Blue 
? Su-25 37 Red 357th OShAP 
? Su-25 38 Red 357th OShAP 
? Su-25 39 Red 357th OShAP 
? Su-25 not known* 
? Su-25 not known* 
? Su-25 not known* 
? Su-25 not known* 
? Su-25 23 (Red?)* Written off in crash landing Kabul 28-7-87 hit by a 
Stinger; to Sukhoi OKB for damage assessment 
? Su-25 not known* 
? Su-25 not known Converted as, see next line 
Su-25SM 33 Red Sukhoi OKB, T8SM-1 
? Su-25 not known* 
? Su-25 not known* 
? Su-25 73 Red 
? Su-25 72 Red 
? Su-25 26 Red 357th OShAP 
? Su-25 01 Red 357th OShAP, to 368th OShAP 
? Su-25 02 Red 357th OShAP 
? Su-25 03 Red 357th OShAP, to 368th OShAP. Recoded as, 
see nextline — 
Su-25 73 Red 
? Su-25 04 Red 357th OShAP 
? Su-25 05 Red 357th OShAP 
? Su-25 not known Converted/recoded as, see next line 
Su-25SM 05 Red T8SM-9, D/D 28-12-06 
? Su-25 not known Converted/recoded as, see next line 
Su-25SM 06 Red T8SM-10, D/D 28-12-06 
? Su-25 06 Red 357th OShAP 
? Su-25 08 Red 357th OShAP 
? Su-25 10 Red 357th OShAP, to 368th OShAP 
? Su-25 11 Red 357th OShAP 
? Su-25 12 Red 357th OShAP, to 368th OShAP. 
Ld 


- 25508110145 
: 25508110146 
: 25508110147 


: 25508110170 
: 25508110172 
: 25508110173 
: 25508110174 


- 95508110175 
: 25508110176 ? 


: 25508110179 
: 25508110180 
: 25508110181 
- 25508110182 
: 25508110192 


. 05508110219 


. 2550811023: 
. 25608110332 


. 05508110949 


- 5508110355 


. 25508110357 
. 25508110359 


- 25508110360 
- 25508110361 
: 25508110362 
- 25508110363 
: 25508110370 
- 05508110395 
: 25508110408 
: 25508110462 
- 25508110464 


: 05508110469 


` 05508110472 


A-0009 ne 62 69 69 


on vn sy 


yon vn vy 69 


CT 0609 


~ ~~ 


~ 0D NY YN NY 69 


: 25508110474? ? 
: 25508110489 
: 25508110503 
: 25508110505 
: 25508110506 
: 25508110507 
: 25508110509 
- 25508110510 
: 25508110512 
: 25508110513 
: 25508110518 
- 25508110519 
: 25508110520 
: 25508110521 
: 25508110529 
: 25508110530 


MOOD O03 03 69 69 09 69 3 yn e9 69 


01 Red 
14 Red 
15 Red 
21 Red 
22 Red 
23 Red 
not known 
24 Red 


31 Red 
31 Red? 


17 Red 
12 White 


37 Red 


not known 


47 Red 


12 Red 
11 Red 


14 Red 


15 Red 
18 Red 
16 Red 
17 Red 
06 Red 
07 Red 
08 Red 
09 Red 
18 White 
20 White* 
21 Red 


Converted/recoded as, see next line 
T8SM-5, D/D 28-12-06 

357th OShAP 

357th OShAP 

357th OShAP, to 368th OShAP 
368th OShAP 

368th OShAP 


368th OShAP, to 357th OShAP, later back to 368th 
OShAP. Recoded as, see next line 
Converted as, see next line 

T8SM-13, conversion under way 12-06 

368th OShAP 

368th OShAP 

368th OShAP 

368th OShAP, to 357th OShAP, later back to 368th 
OShAP 

368th OShAP 

368th OShAP. Converted as, see next line 
T8SM-12, conversion under way 12-06; may be 
recoded 

368th OShAP 


368th OShAP, to 357th OShAP 

368th OShAP 

Sukhoi OKB, T8-15; second aircraft with R195 
engines. Recoded as, see next line 
Converted as, see next line 

Sukhoi OKB, T8BM-2. Preserved Moscow- 
Khodynka museum 
Converted as, see next line 
Sukhoi OKB, T8SM-2 


Converted/recoded as, see next line 
T8SM-6, D/D 28-12-06 
Converted/recoded as, see next line 
T8SM-7, D/D 28-12-06 
Recoded as, see next line 


368th OShAP, to 357th OShAP, later back to 368th 
OShAP. Recoded as, see next line 


368th OShAP 
368th OShAP 
368th OShAP 


Converted/recoded as, see next line 
T8SM-8, D/D 28-12-06 
Recoded as, see next line 


237th GvTsPAT/Sqn 3 (Nebesnyye Gusary display 
team), to 899th OShAP, operated in ex-Nebesnyye 
Gusary colours until overhaul (late 2006) 


Sukhoi OKB, T8BM-1 

368th OShAP 

368th OShAP 

368th OShAP 

368th OShAP 

368th OShAP 

368th OShAP 

368th OShAP 

368th OShAP 

368th OShAP 

368th OShAP 

368th OShAP 

368th OShAP 

C/n also reported as 77231310529 
Recoded as, see next line 

357th OShAP, Buturlinovka, fitted with smoke 
generator 
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25508110545 ? Su-25SM not known T8SM-11?, conversion under way 12-06 
25508110552 ? Su-25 24 Yellow Sharkmouth 
25508110568? ? Su-25 
255081***** 7 Su-25 23 White Li, display aircraft equipped with smoke generator 
255081***** ? Su-25 25 Red Lil, display aircraft equipped with smoke generator 
255081***** ? Su-25 73 Red 968th IISAP, non-standard c/s with wide Russian 
flag tail stripe 
255081***** ? Su-25 74 Red 968th IISAP, non-standard c/s with wide Russian 
flag tail stripe 
255081***** =? Su-25 75 Red 968th IISAP, non-standard c/s with wide Russian 
flag tail stripe 
255081***** ? Su-25 76 Red 968th IISAP, non-standard c/s with wide Russian 
flag tail stripe 
? ? Su-25T 01 Blue* Sukhoi OKB, T8M-1. Converted/recoded as, 
see next line 
Su-25TM 01 Yellow outline* Sukhoi OKB, T8TM-1 
ee 7 Su-25T 02 Blue* Sukhoi OKB, T8M-2. Crashed 14-6-91 
Nove 3 Su-25T 03 Yellow* Sukhoi OKB, T8M-3. Recoded as, see next line 
25 Yellow 
? ? Su-25T 09 Blue* Sukhoi OKB, T8M-4; ex-Su-25UB f/n 03-05 
(T8UB-4). Converted/recoded as, see next line 
Su-25TM 09 Blue Sukhoi OKB, T8TM-2 
? ? Su-25T 08 Red 
255***01005 ? Su-25T 21 Blue Sukhoi OKB, T8M-6 
255***01008 ? Su-25T 81 Red 4th TsBP i PLS 
? ? Su-25T 82 Red 4th TsBP i PLS 
255***01010? ? Su-25T 83 Red 4th TsBP i PLS. C/n possibly ends 01011 
? ? Su-25T 84 Red 4th TsBP i PLS 
? ? Su-25T 85 Red 4th TsBP i PLS 
255***01014 ? Su-25TM 10 Blue Sukhoi OKB, T8M-10 
382***01016 ? Su-25T 16 Red Sukhoi OKB, T8M-16? 
382***03007 ? Su-25TM 20 White Sukhoi OKB, T8TM-3 
eee Su-25TM 21 White Sukhoi OKB, T8TM-4 
38220105002 01-01 Su-25UB 201 Red* Sukhoi OKB, T8UB-1. Converted/recoded as, 
see next line 
Su-28 07 Blue* Sukhoi OKB, T8UT-1. Recoded as, see next line 
302 Blue* 
382201050** 01-02 Su-25UB 202 Red* Sukhoi OKB, T8UB-2 
38220105035 01-05? Su-25UB 05 Red 4th TsBP i PLS 
38220110050 ? Su-25UB 71 Red 357th OShAP, to 368th OShAP 
38220110070 ? Su-25UB 73 Red 357th OShAP, to 368th OShAP 
38220111463 ? Su-25UBK 14 Yellow Sukhoi OKB demonstrator 
38220126147 ? Su-25UB 50 Red 368th OShAP 
38220126411 ? Su-25UB not known* 
38220128128 ? Su-25UB 97 Red 234th GvIAP (later 237th GvTsPAT) 
38220136188 ? Su-25UB 72 White 
382201***** 09-05 — Su-25UB 33 Yellow LII, display aircraft equipped with smoke generator 
382201***** 11-09 — Su-25UB 36 Yellow 
ae 3 Su-25UB 77 Red 968th IISAP, standard camouflage 
382201***** ? Su-25UB 78 Red 968th IISAP, non-standard c/s with wide Russian 


flag tail stripe 


The Russian Navy also operates about 50 Su-25s - both ordinary shore- 


. Following the break-up of the Soviet Union, the nascent Armenian Air 


Force (officially established in October 1992) had no Su-25s in its inven- 
tory. However, when the conflict with neighbouring Azerbaijan over the 


. disputed Nagornyy Karabakh enclave in 1991-92 broke out, the Repub- 
. lic of Armenia ‘unofficially’ acquired a small number of Su-25s (believed 


to be around 4-5 single-seaters and two Su-25UBs). These aircraft were 


. organised into a single flight and one aircraft is known to have been shot 
- down during combat operations. (Nagornyy Karabakh is a disputed 
. region inside Azerbaijan with a majority Armenian population. The two 


main nationalities are divided on religious grounds - the Armenians are 


. Catholic, while the Azeris are Muslims. The Karabakhi Armenians say 
. that they are prepared to be part of Azerbaijan, providing they have 'hor- 
- izontal' links with the Azeri government in Baku. The Azeris want an 
. unconditional return of all occupied areas of Azerbaijan and refuse to talk 


directly to the Karabakhi Armenians. A stalemate exists at the present 


time.) 


When the fighting ended, the Armenian Air Force suffered from lack 


. of funds for many years, acquiring no further aircraft or helicopters. 
However, in 2004 it took delivery of several second-hand combat, 


training and transport aircraft, including nine Su-25Ks and a single 
Su-25UBK purchased from Slovakia. The aircraft are operated by the 
121st ShAE and operate from the Armenian Air Force's most important 
base at Gyumri, a town 130km (80 miles) north of Yerevan. Unusually, 


. the former Slovak aircraft retained their old serials and national Slovak 
. Air Force insignia for a while before being repainted. Interestingly, 


Colonel Stepan Galstyan, the Armenian Air Force C-in-C in 2005, 


. became the first Armenian Su-25 pilot. Known Armenian Air Force 


Su-25s are listed below. 


based Su-25s/Su-25UBs and the shipboard Su-25UTG; the latter version 


is on strength with a single North Fleet Air Arm unit, the 279th OKIAP. : 


Known aircraft are listed below. 


Cin Fin Tactical code Version Notes 

25508103012 ? 12 Red Su-25 Preserved Great Patriotic War Museum, Moscow 
38220141172 ? 08 Red Su-25UTG? Sukhoi OKB 

38220141254 ? 11 Red Su-25UTG Double eagle tail badge, Fightin’ Sparrow nose art 
382201***** 05-10 — 08Blue* Su-25UTG Sukhoi OKB, T8UTG-1 

22i tete 7 07 Red Su-25UTG Fightin’ Sparrow nose art 

382201***** ? 08 Red Su-25UTG 

382201***** ? 12 Red Su-25UTG 

382201***** ? 14 Red Su-25UTG Fightin’ Sparrow nose art 

382201***** ? 15 Red Su-25UTG 

382201***** ? 16 Red Su-25UTG Fightin’ Sparrow nose art 

382201***** ? 17 Red Su-25UTG Seagull tail badge. Ex-Ukrainian Navy? 
382201***** ? 18 Red Su-25UTG Seagull tail badge. Ex-Ukrainian Navy; recoded, 
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previous code unknown 


: Cin Tactical code ^ Version Notes 
25508105036 ? Su-25K Ex-Slovak Air Force ‘5036 White’, bought 8-04; possibly 
: coded ‘56 Red’ 
25508106017 ? Su-25K Ex-Slovak Air Force ‘6017 White’, bought 8-04; possibly 
coded ‘67 Red’ 
25508106018 ? Su-25K Ex-Slovak Air Force ‘6018 White’, bought 8-04; possibly 
coded ‘68 Red’ 
25508108073? 83 Red Su-25K Ex-Slovak Air Force ‘8073 White’?, bought 8-04; ex-SlovAF 
brown/light green/dark green camouflage and traces of 
SlovAF serial 
25508108074  ? Su-25K Ex-Slovak Air Force ‘8074 White’, bought 8-04; possibly 
coded ‘84 Red’ 
: 25508108075? ? Su-25K Ex-Slovak Air Force ‘8075 White’?, bought 8-04; ex-SlovAF 
brown/light green/dark green camouflage and traces of 
SlovAF serial 
25508110006 ? Su-25K Ex-Slovak Air Force ‘1006 White’, bought 8-04; possibly 
coded ‘16 Red’ 
25508110008? 18 Red Su-25K Ex-Slovak Air Force ‘1008 White’?, bought 8-04; ex-SlovAF 
brown/light green/dark green camouflage and traces of 
SlovAF serial 
: 25508110007 ? Su-25K Ex-Slovak Air Force ‘1027 White’, bought 8-04; possibly 
coded ‘17 Red’ 
38220113237 ? Su-25UBK Ex-Slovak Air Force ‘3237 White’, bought 8-04; possibly 
coded ‘37 Red’ 
? 70 Orange Su-25UB Grey/green camouflage + sharkmouth 
? 73 Red Su-25 Grey/green camouflage 
? 75 Red Su-25 Brown/light green/dark green camouflage 
? 79 Red Su-25 Grey/green camouflage 


One of the Su-25s operated by the Armenian Air Force's 121st ShAE is 
seen at the unit's base in Gyumri. via Chris Knott 


This sharkmouthed and well-weathered Armenian Air Force Su-25UB is 
one of the aircraft inherited from the Soviet Air Force. The grey/green 
camouflage is noteworthy. via Chris Knott 
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‘28 White’, a Belorussian Air Force/206th ShAB Su-25, taxies at Lida, showing the new camouflage scheme applied in the course of an overhaul at 
Baranovichi. and the bird-scaring eyes that make the aircraft look rather dejected. Sergey Boordin 


Still retaining the rather faded factory finish and showing obvious signs of recoding, Belorussian Air Force Su-25 ‘23 White’ also has had bird-scaring 
eyes applied; these are rather smaller than on the locally refurbished aircraft. Note how the tactical code is repeated on the tail. Sergey Boordin 


AZERBAIJAN 


Like Armenia, Azerbaijan did not inherit any Su-25s after the break-up of 
the Soviet Union, but a single aircraft was obtained in April 1992, as the 
consequence of a pilot defecting from the Russian Air Force base at 
Sital-Chai. Later, this republic acquired at least five Su-25s through 
‘secret channels’, although one aircraft is known to have been obtained 
as the result of yet another defection, this time from the Georgian Air 
Force. Other Su-25s must have been acquired later, since at the begin- 
ning of 2001 the Azerbaijan Air Force still had three of the type in its 
inventory, although it is believed that around four Su-25s had been shot 
down in combat operations against Armenia relating to Nagorno- 
Karabakh. The aircraft are based at Kyurdamir. 


BELARUS (BELORUSSIA) 


Following the collapse of the Soviet Union, the newly independent 
Republic of Belarus (Belorussia) became the second member state of 
the Commonwealth of Independent States (CIS), after the Russian Fed- 
eration, to possess a significant number of Su-25s. Data on the actual 
number of Su-25s on strength with the Belarus Air Force varies widely. 
According to one official source (for 1996), two independent attack reg- 
iments remained in Belorussian territory at the time of the Soviet Union’s 
dissolution: the 206th OShAP at Lida and the 378th OShAP at Pastavy 
(the slightly different Belorussian spelling of the former Russian base at 
Postavy). The 1996 figures claimed 44 Su-25s and six Su-25UBs at Lida, 
whilst at Pastavy there were 43 Frogfoot-As and four Frogfoot-Bs. Cur- 
rently available information confirms that all the Su-25s remaining in 
Belarus are concentrated at Lida air base, where in the course of the mil- 
itary reform following Belorussia’s independence the regiment and the 
airbase were reorganised into a single entity called the 206th Attack Air 


Base (ShAB - shturmovaya aviabaza). The latter has a total of 81 Su-25 - 


Frogfoot-As and 19 Su-25UB Frogfoot-B two-seaters and comprises ele- 


ments of the resident 206th OShAP, the 378th OShAP from Pastavy and : 


the 397th OShAP from Kobrin. 

Belarus also retained the 558th ARZ in Baranovichi, which carries out 
major overhauls on the Su-25. Recently, this plant has also developed a 
special SEAD (Suppression of Enemy Air Defences) package for the 
Su-25UB, which incorporates a small rectangular pod mounted on the 
fuselage centreline pylon. The pod, designated KRK-UP, is the targeting 
interface for the Kh-58 (AS-11 Kilter) anti-radar missile selected for this 


role and houses the L-150 Pastel’ ESM system which is used to identify : 


and locate appropriate radiating targets. The pod also accommodates 
the launch control equipment for the Kh-58E/U missile. Target informa- 
tion from the ESM system is displayed in the rear cockpit on a specially 
installed IM-3M-14 monochrome CRT screen and interpreted by the 


back-seater (acting as the WSO) to programme the seeker head of the : 
Kh-58 ARM prior to launch. The widely reported sale of 18 Su-25s (sin- : 


gle and twin-seaters) to Peru in 1999 is believed to have included 


Su-25UBs modified to this new standard. All 18 aircraft were reported to : . l fine le 
istry of Defence. According to Russian information in the open press, 
have been sold at a price below their commercial value in order to obtain : " g ipla 


much-needed foreign currency. 
Thefollowing Belarus Air Force Su-25s are known. Since very few c/ns 
are known, the list is in tactical code order. 


ladcalcode — Cin Version Notes 

01 Red ? Su-25 Standard camouflage, bird-scaring eyes; 206th ShAB, Lida 
(2 Red ? Su-25 Standard camouflage 

(4 Red ? Su-25 Standard camouflage 

(9 Red ? Su-25 Standard camouflage 

10 Red ? Su-25 Standard camouflage 

21 White ? Su-25 Standard camouflage, bird-scaring eyes (2005) 

22 Red ? Su-25 Standard camouflage, bird-scaring eyes; 206th ShAB 
B White ? Su-25 Standard camouflage, bird-scaring eyes 

24 White ? Su-25 Green/brown camouflage, bird-scaring eyes 2005 

3 White ? Su-25 Standard camouflage, bird-scaring eyes 


26 White ? Su-25 Preserved, green/brown camouflage, bird-scaring eyes 
(2005) 

28 White ? Su-25 Green/brown camouflage, bird-scaring eyes 2005 

29 White ? Su-25 Standard camouflage, bird-scaring eyes (2005) 

30 White ? Su-25 Green/brown camouflage, bird-scaring eyes 

31 White ? Su-25 Standard camouflage 

34 Red ? Su-25 Standard camouflage 

35 Red ? Su-25 Standard camouflage 

36 White ? Su-25 Standard camouflage 

36 Red ? Su-25 Standard camouflage 

37 Red ? Su-25 Standard camouflage, bird-scaring eyes 

38 Red ? Su-25 Standard camouflage, bird-scaring eyes 

38 White ? Su-25 Green/brown camouflage, bird-scaring eyes 

39 White ? Su-25 Standard camouflage 

39 Red ? Su-25 Standard camouflage 

40 Red ? Su-25 Standard camouflage 

41 Red 255081**741? Su-25 Standard camouflage 

42 White ? Su-25 Standard camouflage, bird-scaring eyes; ex-‘53' (colour of 
code not known); 206th ShAB 

43 White ? Su-25 Standard camouflage, bird-scaring eyes; ex-'78" (colour of 
code not known) 

50 Red ? Su-25 Standard camouflage, bird-scaring eyes; 206th ShAB 

53 Red ? Su-25 Standard camouflage 

56 Red 25508110481 Su-25 Standard camouflage, bird-scaring eyes 

59 Red ? Su-25 Standard camouflage 

61 White 382201*2116 Su-25UB Standard camouflage 

63 Red 255081104** Su-25 Standard camouflage, bird-scaring eyes 

65 Red ? Su-25 Standard camouflage, bird-scaring eyes 

66 White ? Su-25UB Green/brown camouflage, bird-scaring eyes 

67 White ? Su-25UB Green/brown camouflage, bird-scaring eyes 

69 Red ? Su-25 Standard camouflage 

73 Red ? Su-25 Standard camouflage 

74 Red ? Su-25 Standard camouflage, bird-scaring eyes 

91 Red 38220141526 Su-25UB Standard camouflage; 206th ShAB 

93 Red ? Su-25UB Standard camouflage 

94 Red 38220141537 Su-25UB Standard camouflage 

95 Red ? Su-25UB Standard camouflage 

97 Red ? Su-25UB Standard camouflage 

99 Red ? Su-25UB Faded pale green camouflage 

? 38220113091 Su-25UB Sold to Peruvian AF 10-96 as ‘082 Yellow 

? 38220113374 Su-25UB Sold to Peruvian AF 10-96 as ‘080 Yellow 

: 9 38220136271 Su-25UB Sold to Peruvian AF 10-96 as ‘087 Yellow 


Georgia, which during the Soviet era had produced hundreds of 
MiG-21U/UM/US Mongol trainers and hundreds of single-seat Su-25s at 
the Tbilisi plant, was left with virtually military aircraft of its own following 
the break-up of the Soviet Union. Only a very small number of single-seat 
Su-25s were actually taken over by the newly formed Georgian Air 
Force, these aircraft being examples which were left in the factory at the 
time of the declaration of independence. In addition to these, three 
‘hybrid’ twin-seat Su-25U trainers were built at the Tbilisi factory between 
1996 and 1998, only one of which was handed over to the Georgian Min- 


Georgia has at its disposal up to eight Su-25s of various modification 
standards, both in the air force and remaining on factory territory. In a 
Russian television report in August 2002, at least four Su-25s were 
shown at an unnamed Georgian Air Force base. It is believed, however, 
that a handful of Su-25s are operated by a Composite Air Unit at Tbilisi- 
Marneuli, a former Soviet Air Force Su-15TM Flagon-F base. Additionally, 
an unknown fighter-bomber regiment is said to be equipped with both 
the Su-25 and Su-25UB and located at Kopitnari near Tbilisi, this airfield 
being a former Soviet Air Force Su-24 Fencer tactical bomber base. Gen 
Valeriy Nakopia, who was Georgian Air Force C-in-C in 2000, was a for- 
mer Su-25 pilot. 

According to some defence experts, the Tbilaviamsheni factory has 
enough components to assemble up to 75 Su-25s; and indeed, several 
Su-25 sans suffixe airframes and at least five Su-25Ts were sitting in the 
final assembly shop in various degrees of completion a couple of years 
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ago. For some reason, however, Georgia decided to obtain several well- 
used examples from abroad rather than complete these new aircraft with 
zero hours on the clock. In 2005 the Georgian Air Force took delivery of 
four Su-25s from Macedonia and another three from Bulgaria. 

The following Georgian Air Force Su-25s are known to exist: 


Cin Tactical code Version Notes 
25508107039 ? Su-25 ex Macedonian Air Force 123 Grey 
25508109015 ? Su-25 ex Macedonian Air Force 121 Grey 
25508110188 ? Su-25 ex Macedonian Air Force 122 Grey 
25508110629 01 Black Su-25KM Prototype, Le Bourget exhibit code 316 
38220113522 ? Su-25UB ex Macedonian Air Force 120 Grey 
? 03 Red Su-25 

07 Red Su-25 

16 Red Su-25 
? 18 Red Su-25 
? 21 Red Su-25U Unusual three-tone tactical camouflage; 


possibly recoded as, see next line 


A line-up of four Turkmenistan Air Force Su-25s at Ak-Tepe. Aviamaster 


TURKMENISTAN 


21 Blue 


KAZAKHSTAN 
After the November 1990 signing of the CFE Treaty, the 56th BRS (baza 


The Kazakh Air Force received 12 single-seat Su-25s and two Su-25UB : rezerva samolyotov — Fixed-Wing Aircraft Storage Base) at Kizyl-Arvat 
trainers in December 1995 as ‘compensatory’ payment for the return of : AB in the then Soviet Republic of Turkmenia was selected as the 
the Tu-95MS Bear-H strategic bombers based at Semipalatinsk, which : storage depot for Su-25 aircraft withdrawn from the European part of the 
had been rapidly flown out of the republic after the collapse of the Soviet : Soviet Union. Following the downfall of the Soviet Union, the newly inde- 
Union. The Kazakh Su-25s operate from Shymkent (formerly Chimkent) : pendent Republic of Turkmenistan was given the 46 Su-25s which had 
in the south of the country. The camouflage scheme chosen for opera- : been assembled for storage on its territory up to that time. It is known 
tion in mountainous and desert regions has been retained, but the tacti- : that in accordance with an agreement between Georgia and Turk- 
cal codes have been changed along with the insignia. menistan in 1999, the Tbilaviamsheni factory (TAM) refurbished six 
of these aircraft for the new Turkmenistan Air Force. Altogether, TAM 
planned to refurbish 45 Su-25s for Turkmenistan by way of payment 
owed by Georgia to the Asian republic for the deliveries of natural gas 
in 1992-94. The refurbished aircraft moved to a new base at Ak-Tepe 
and by 2001 a total of 18 Su-25s were known to be based there. Aircraft 
seen so far include Su-25s ‘04 Blue’, ‘48 Blue’ and ‘49 Blue’ plus 
Su-25UB ‘16 Blue’. 


The newly-independent Ukraine retained a total of 92 Su-25s following 
the break-up of the Soviet Union. However, the figures from a variety of 
sources relating to the current numbers of Su-25s in service with the 
Ukrainian Air Force (UAF, or VPS - Viys kovo-povitryany seely; now PS 
ZSU - Povitryany seely Zbroynykh seel Ookrainy — Air Component of the 
Ukrainian Armed Forces) do not tally. According to the most reliable 
information available, Ukraine currently possesses around 60 Su-25s, 
Su-25UBs and Su-25UTGs. The 'landlubber' variants are operated by 
the 299th OShAP based at Novofyodorovka AB in Saki, the Crimea (later 
at Nikolayev-Kul'bakino AB) and the 456th (or 452nd?) ShAP at Chortkiv 
(formerly Chortkov). It is also known that up to 25 to 30 Su-25s are in stor- 
age at the 4070th BRS storage depot, where they had been assembled 


Kazakh President Nursultan Nazarbayev could not resist the urge to climb 
into the cockpit of one of the Su-25s during a military show. via Internet 


Opposite page: : 

after the disbandment of the 90th OShAP at Artsyz in 1989-90. Evidently, 
48 Red', a Georgian Air Force Su-25, awaits refurbishment at three of the Su-25s which were sold to Macedonia came from this 
Thilaviamsheni, the factory which built it. The red colour of the national reserve pool, although it is impossible to confirm this 10096 and it is 
insignia on the tail has weathered away completely. Note the nose art equally likely that the aircraft were withdrawn from an operational unit of 


depicting an eagle rather than the customary rook - Georgia is a 


mountainous state, after all, and the birds of the mountains should be the Ukrainian Air Force. S 
glorified! Marcus Fülber On 24th August 2001 a military parade was held to celebrate the 10th 


anniversary of the Ukraine’s independence, during which the air force 
97 Red’, another Georgian Air Force Su-25 in need of an overhaul, belongs : took part for the first time and a formation of Su-25s was included in the 
to the same unit, as indicated by the identical nose art. The national flypast over Kiev. Troops, armoured vehicles and tanks paraded down 
a ee ee ee — the capital’s historic Kreshchatik Avenue, while overhead, Su-24s, 
due to low pressure in the main gear oleos. Marcus Fülber i , 

Su-25s, Su-27 fighters and Tu-22M3 bombers flew alongside Antonov 


Georgian Air Force Su-25U ‘21 Blue’ banks away from the camera ship, transports in the mixed military and civil flypast. The following Ukrainian 
showing off the two R-60M missiles on the outermost pylons. Marcus Fülber : Air Force Su-25s are known: 
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This Su-25 coded ‘25 Red’ displays the early round style of the Ukrainian 
Air Force’s trident insignia worn on the tail. The aircraft carries a curious 
mix of new B-13L FFAR pods and old UB-32A FFAR pods rarely seen on 
this type (note the protruding launch tubes in the innermost row and the 
tapered tail fairing). Yefim Gordon archive 


Ukrainian Air Force Su-25 ‘02 Blue’ - a 299th OShAP aircraft based at Saki 
- shows off the wraparound tan/pale green/dark green splinter camouflage 


applied during an overhaul in Zaporozhye. Ukrainian Air Force 


Looking rather weathered, Ukrainian Air Force Su-25UB ‘63 Blue’ is 
likewise based at Saki and shows traces of an overpainted Soviet Navy 
flag beside the tactical code. Sergey Popsuyevich 


This recently refurbished Ukrainian Air Force Su-25 coded ‘17 Blue’ was 
displayed both statically and in flight at the Aviasvit-XX airshow at Kiev- 
Svyatoshino in 1998. Yefim Gordon 
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Cin Version Tactical code Notes 

25508101024? Su-25 105 Red Preserved Ukrainian State Aviation Museum, 
Kiev-Zhulyany 

25508101065 Su-25 35 White Preserved Ukrainian State Aviation Museum, 
Kiev-Zhulyany 

25508107039 Su-25 not known Sold to Macedonian Air Force as 123 Grey 


41 Yellow outline Preserved Ukrainian State Aviation Museum, 
Kiev-Zhulyany 


25508107057 Su-25 


25508109015 Su-25 not known Sold to Macedonian Air Force as 121 Grey 
25508110188 Su-25 not known Sold to Macedonian Air Force as 122 Grey 
25508110221 Su-25 20 Red Preserved Lugansk Aviation Museum in poor condition 
25508110262 Su-25 17 Red 456th (452nd?) ShAP. Recoded as, see next line 

17 Blue 
25508110266 Su-25 01 Blue 299th OShAP, tan/pale green/dark green splinter 

camouflage 

25508110318 Su-25 not known 
25508111005? Su-25 63 Yellow C/n seems too high 


38220113522 Su-25UB 99 Sold to Macedonian Air Force as 120 Grey 


? Su-25 01 Blue 299th OShAP, tan/pale green/dark green splinter 
camouflage 

? Su-25 02 Blue 299th OshAP?, tan/pale green/dark green splinter 
camouflage 

? Su-25 07 White outline Two-tone mottled green camouflage 

? Su-25 10 Red 

? Su-25 25 Red Old-style round tail insignia, ‘bomber rook’ nose art 

? Su-25 27 Blue 299th OShAP, tan/pale green/dark green splinter 
camouflage 

? Su-25 35 Blue 299th OshAP, standard camouflage 

? Su-25 37 Red 

? Su-25 40 Red Old-style round tail insignia 

? Su-25UB 61 Blue 

? Su-25UB 63 Blue Saki. Recoded, previous code unknown 


The Ukrainian Naval Aviation also operated a handful of Su-25s. These 
included Su-25UB '60 Red', which differed from Air Force examples 
only in wearing the Ukrainian Navy flag on the air intakes, and 
Su-25UTGs ‘63 Red’ and ‘64 Blue’. The Su-25UTGs wore a seagull tail 
badge and the latter aircraft even retained the old Soviet insignia. These 
two aircraft were eventually transferred to the Russian Navy, as the 
Ukraine, having no aircraft carrier, had no use for hook-equipped ship- 
board aircraft anyway. 


UZBEKISTAN 


Up to 1990, a Soviet Air Force pilot training centre was located at Chirchik 
in Uzbekistan, an airbase equipped with around 20 Su-25s sans suffixe, 
Su-25UBs and Su-25BMs. In 1991, a small number of Su-25s was also 
located at Dzhizak AB, but after 1991 all the Su-25s in Uzbekistan were 
concentrated at Chirchik, operated by the 59th APIB (aviatsionnyy polk 
istrebiteley-bombardirovshchikov — Fighter-Bomber Regiment) of the 
Soviet Air Force. After the collapse of the Soviet Union, all the Su-25s on 
the territory of the now independent Republic of Uzbekistan became the 
property of the new government. 

In the spring of 1999, Uzbekistan's Minister of Defence Lieutenant 
General Khikmatula Tursoonov discussed the prospects of military 
co-operation with Georgia. Later, the Uzbek minister met the then 
President of Georgia, Eduard A Shevardnadze, in Tbilisi, along with à 
number of other Georgian ministers, including his counterpart, David 
Tevazadze and expressed an interest in acquiring several upgraded 
Su-25s, which would be supplied by Tbilaviamsheni. What Tursoonoy 
specifically had in mind was the Su-25T dedicated anti-tank variant. 
The deal did not actually come to fruition, since the Uzbek side wished 
to obtain the Su-25s in a barter arrangement, whereas Georgia 
demanded hard currency. However, an eventual agreement cannot be 
ruled out, since Georgia is also interested in acquiring various items of 
military equipment manufactured by Uzbekistan's defence industry 
enterprises. 


The Su-25 has been exported in large numbers, and operators outside 
the USSR (and subsequently the CIS) are listed below, again in alpha- 
betical order. 


AFGHANISTAN 


lt is believed that small numbers of Su-25s were handed over to the 
Afghan Republican Air Force (Afghan Hanai Qurah) by the Soviet Union 
between 1986 and 1990; the number stated in open source newspaper 
reporting varied between 12 and 60 aircraft. The actual number of Su-25s 
acquired by Afghanistan has never been established, nor indeed 
whether any remain in Afghan Air Force service. Since no evidence of 
Afghan operation of the Su-25 has emerged during recent allied opera- 
tions related to the ousting of the Taleban militia in Afghanistan (Opera- 
tion Enduring Freedom), it is likely that the Frogfoot was never actually 
acquired by the country. 


ANGOLA 


An agreement was reached at the beginning of 1988 between the Soviet 
Union and Angola for the delivery of a squadron of Su-25s, comprising 
12 single-seat Su-25Ks and two Su-25UBK trainers, to the Angolan Peo- 
ple's Air Force (FAPA - Força Aérea Popular de Angola). Later, these 
were augmented by at least a further three two-seaters. Up to this time, 
for a period of some 14 years, a bitter civil war had been raging in this 
former Portuguese colony and the country had been effectively divided 
into two separate factions. One was controlled by the pro-Communist 
régime of José Eduardo dos Santos and the other by elements of the 
UNITA organisation (União Nacional para la Independencia Total de 
Angola - National Union for the Total Independence of Angola) led by Dr 
Jonas Savimbi and backed by the South African Republic. With the aid 
of Soviet weapons deliveries and the use of Cuban military personnel, 
the government was able to gain control of the central region of the coun- 
try, whilst the UNITA rebels were driven into the provinces. From their 
new provincial ‘bases’, the latter were able to wage a successful guer- 
fila war against government forces. The struggle to control these rebel 
groups, who skilfully exploited the natural cover of the African bush lands 


of Angola. required round-the-clock support from the air, providing : 
reconnaissance, re-supply with weapons and food and the conduct of : 


tactical air strikes on rebel groups and their camps. The government 
forces had decided to rely heavily on the use of air assets, hoping to 
achieve a decisive turning point in the long-standing confrontation. In the 
opinion of the chief military adviser to the Soviet Military Mission in 
Angola, Lieutenant-General Pyotr Goosev, 1989 was to be marked as a 
turning point in the war. The Su-25 was to be brought into the conflict as 
a ‘Weapon of Victory’, along with armoured vehicles, tanks and artillery, 


plus the legendary Mil Mi-24 Hind assault helicopter that had acquired : 
Such a fearsome reputation in counter-insurgency operations in other : 


parts of the world. 


The delivery of Su-25s to Angola was achieved relatively quickly —the : 


Tbilisi factory was, at the time, turning out 6-8 aircraft per month, and by 


March 1988 all the Su-25s had been crated up for delivery by sea from - 


the port of Novorossiysk to Luanda. The particular export variant for 
Angola differed from standard in the provision of certain 'tropicalised' 
items of equipment, including some of the avionics. For example, all the 


capable of launching guided missiles or delivering guided bombs. 
A group of Russian specialist air and ground crews was formed in the 
Soviet Union to assist the Angolans in mastering the Su-25. The 14-man 


from the 80th OShAP based at Sital-Chai, on the edge of the Caspian 
Sea, as well as from the 90th OshAP based at Artsyz in the Odessa 
Region of the Ukraine. At the time, the latter unit was in the process of 
disbanding. Major Rafis Gumyerov was appointed Commanding Officer 


Angolan aircraft had the old SRO-2 Odd Rods IFF system, instead of the - 
later SRO-1P Parol’ fitted to later Russian Su-25s, and they were not : 


group included three pilots and a team of technicians and engineers : 


of the group, with Major Leonid Chernov as Flight Planning Navigator 
(shtoorman-programmist — lit. 'navigator/programmer) and Captain 
Viadimir Kornev as Flight Commander. The engineering support team 
was led by Major Viktor Yesik. Ali members of the training support group 
were experienced Afghan War veterans. 

The members of this group had been carefully selected and it would 
have been difficult to find anyone to equal these officers in terms of their 
knowledge of the Su-25, or actual combat experience. The two above- 
mentioned regiments were the first to acquire the Su-25 and the pilots 
selected for the Angolan mission had carried out the type's initial prov- 
ing trials in squadron service. Their early experience with the type had 
also been exploited to form the famed 'Afghan' 378th OshAP, through 
which all Su-25 pilots assigned to the Afghan theatre of operations had 
had to pass. 

On 26th November 1988 the group arrived at Luanda aboard a Boe- 
ing 707 of the Angolan airline TAAG. The operating base selected for the 
Su-25 was situated near the port of Namibe, some 170km (105 miles) 
from the border with the then South African-administered territory of 
Namibia. (In 1990 the territory achieved independence from South 
Africa, to become the Republic of Namibia.) Already based at Namibe 
was the FAPA's 26th Fighter-Bomber Regiment equipped with 


. MiG-21MF Fishbed-J fighters, plus the Su-22M4K Fitter-K and 


Su-22UM3K Fitter-G export variants of the ubiquitous Su-17 fighter- 
bomber. The Su-25 was to form the third squadron of this composite reg- 
iment. The base also hosted a squadron of Cuban MiG-23ML Flogger-G 
interceptors deployed to provide air cover for the southern regions of 
Angola. 

Conversion training courses were organised at Namibe for the FAPA 
ground personnel and, as the Angolans generally had a fairly good com- 
mand of the Russian language, they had mastered the main mainte- 
nance tasks and some simple repair work for the Su-25 by February 
1989. By this time, after various delays, the Su-25s themselves had been 
finally assembled. Assembly and test flying of the aircraft was carried out 
by teams from Tbilisi (for the Su-25Ks) and Ulan-Ude (for the 
Su-25UBKs). 

After familiarisation flights in the two Su-25UBKs, the Angolan stu- 
dents went on to general aircraft handling, navigation training, formation 
and group flying and were introduced to weapons application. By 
August 19889, two flights of the new squadron were ready for solo flying, 
but basic training continued up to the autumn of the following year, since 
the Angolans did not show any particular desire to get involved in com- 
bat. The low qualification level of the Angolan pilots was soon to show 
itself and three of the Su-25s fell victim to the actions of their own pilots. 
Surprisingly, these accidents did not occur on landing, as might be 
expected, but during take-off. (Because the aircraft had a short wheel- 
base and narrow track and had a tendency to skid, or dip a wing during 
hard braking, the Su-25 was quite a handful on the runway and required 
particular skill during the ground run.) In February 1990 one Angolan 
pilot decided to raise the undercarriage before he had reached take-off 
speed; the nosewheel 'dutifully' retracted first, the aircraft dug its nose 
into the runway and, after scraping the cannon along the full length of 


An unserialled Angolan Air Force Su-25K languishes at Saurimo. via Internet 
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the concrete strip, ran off the end and exploded. Three months later, two 
other Angolan ‘aces’ taking off in a pair started to perform a banking turn, 
wingtip to wingtip, having scarcely got airborne. The aircraft collided, 
breaking up in mid-air, and crashed on the edge of the airfield. In both 
cases the pilots were lucky to escape with their lives, managing to eject 
just in time. In the first accident the pilot ejected on the ground only sec- 
onds before the aircraft exploded, whilst the two pilots involved in the 
mid-air collision ejected at very low level. The flight leader punched out 
as soon as he felt the jolt of the collision and the wingman ejected as his 
aircraft, which had lost a wing, started tumbling sideways. 

By October 1990, the Su-25 squadron had flown a total of around 
1,500 hours. Only one flight had completely mastered the weapons 
application phase of the training, including the Squadron Commander, 
known as 'Captain Jaime'. Bombing and air-to-ground gunnery were 
practised at a range situated about 7km (just over 4 miles) north of 
Namibe airfield, where targets were made out of old automobile tyres 
and burned-out vehicles dragged off the highway. 

In order to augment its air force, Angola received 14 brand-new 
Su-22M4Ks and Su-22UM3Ks fighter-bombers from the USSR in the 
spring of 1990. They replaced the MiG-21MFs formerly based at Namibe, 
but later transferred to Lubango, after which the regiment at Namibe 
became a purely ground-attack regiment. 


It was decided to involve the regiment in operations that had been : 


planned for the summer of 1990. The UNITA rebels had undertaken a 
number of successful raids in the central provinces of Angola and in the 
vicinity of the capital Luanda, and the Angolan military leadership 
decided it was now time to fling the Su-25s into the fray. The Su-25 were 
tasked with destroying rebel positions by delivering heavy assault strikes 
against their deployed groups and bases, to clear the way for the 
advance of government forces. It was further decided that the 
Su-22M4Ks and MiG-21MFs should operate from the forward base at 
Menongue, supporting operations on the eastern front. A flight of Su-25s 
was deployed to a base near Luanda, with everything needed for their 
operations, including spares, weapons and ammunition, being flown 
from Namibe by chartered Lockheed C-130s or TAPA's Antonov An-26 
transport aircraft as required. 

The Angolan pilots prudently maintained a safe altitude when flying 
combat sorties, not descending below 5,000-7,000m (16,500-23,000ft), 
and avoided diving in order not to be picked off by ground anti-aircraft 
fire. Bombing raids involved the use of OFAB-100-120 and OFAB-250- 


270 high-explosive/fragmentation bombs and RBK-500 cluster bombs : 


loaded with fragmentation bomblets. When conducting attacks on road 
vehicle convoys, UNITA rebel camps and settlements occupied by guer- 
rillas, the Su-25s sometimes employed 57mm unguided rockets 
launched from UB-32-57 pods. Angolan use of the Su-25 was contrary 
to the recommended procedures defined in the Soviet 'Manual for the 
use of Assault Aviation’ and it turned out that the aircraft s manoeuvra- 
bility, accuracy of weapons delivery and firepower, which were so essen- 
tial in this particular combat situation, were not actually exploited. Worse, 
in the opinion of the Angolan pilots the Su-25 was inferior to the high- 
speed MiGs, which were capable of 'unloading' their bombs and disap- 
pearing from danger in a matter of seconds. It was not so much a 
question of the aircraft's combat effectiveness, but rather of the pre- 
paredness for combat of the Angolan pilots themselves. After having 
flown 25 combat sorties in a month, the Angolans refused to take part in 
any further combat activity, flew the Su-25s back to Luanda Airport and 
stayed there. 


In October 1990, some of the Soviet pilots and the majority of the tech- : 


nical personnel were rotated, but their actual work level was also 
reduced. After the unsuccessful 'trial' of the Su-25 in the abortive 'Luanda 
operation', the Angolan Air Force practically ceased to involve the type 
in combat operations. The Angolan pilots flew very little and, as a result, 
quickly lost even the not particularly high level of flying competence they 
had ‘accumulated’ over the past months. A gradual reduction in the size 
of the Soviet advisory group in Angola began from around December 
1990. By March 1991, the flying operations of the Su-25 squadron had 
ceased and the aircraft were left unprotected, to corrode in the humid cli- 
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mate. Also by this time, the Cuban contingent had left the country and 
President dos Santos, who had been unable to deal with his opponents 
by military means, also declared his 'disillusionment with, and condem- 
nation of Marxism'. The Su-25 did not take any further part in military 
operations and did not even fly after this time. However, a little late 
Angola acquired an additional batch of Su-25s, both to augment its 
inventory of combat aircraft and for the training of FAPA pilots. These 
were possibly based at Saurimo. 

Known Angolan Air Force Su-25s are listed in the following table, 
although the intervening serials were probably also used. The single 
seaters had serials prefixed C (for avioe de bombardamento — bomber), 
while the Su-25UBKs had serials prefixed | (for avioe de instruccáo - 
trainer). No c/ns have been revealed to date. 


Serial Version Notes 
B-18 Su-25K Probably reserialled to one of the following 
B600 Su-25K 
B601 Su-25K 
B602? Su-25K Probably lost in accident 
B603 Su-25K 
B604 Su-25K 
B605? Su-25K Crashed 3-7-94 
B606 Su-25K 
B607? Su-25K Probably lost in accident 
B608 Su-25K 
B609 Su-25K 
B610 Su-25K 
|-40 Su-25UBK 
1-41 Su-25UBK 
|-44 Su-25UBK 
1-45 Su-25UBK 
1-48 Su-25UBK 
BULGARIA 


Bulgaria was the second Warsaw Pact country to obtain the Su-25, the 
Buigarian Air Force (BVVS - Bolgarski Voyenno Vozdooshni Seeli) 
acquiring its first examples of the Su-25K in 1985. The aircraft 
intended to replace obsolete MiG-17F Fresco-C fighters (relegated to the 
ground attack role) that had been the backbone of the Bulgarian Ai 
Force's fighter-bomber fleet for many years. Soviet pilots ferried the ne 
aircraft to the Bulgarian base at Bezmer, 24km (15 miles) from the city of 
Yambol; the deliveries took place in three stages between 1985 and 
1986. Eventually, the jets were formed into a dedicated attack regiment, 
the 22nd ShAP (shturmoven aviopolk) equipped with a total of 36 
Su-25Ks, with conversion training of pilots and ground crews alike being 
conducted by Soviet instructors. 

When conversion training commenced in 1985, some difficulties 
arose because no Su-25UBK twin-seaters had been delivered in the 
batch. Consequently, training was carried out on ageing UTI-MiG-15 
Midget trainers that had similar qualities to the new Sukhoi, particularly 
in terms of simplicity and handling. After the delivery of six (sc 
sources say four) Su-25UBKs in 1986-1987 the pace of training the Buk 
garian pilots was accelerated. One single-seat Frogfoot-A was lost dur- 
ing the conversion training phase. 

The Su-25 was one of several Russian types provisionally retained by 
the Bulgarian Air Force when Bulgaria became a NATO member. Cur 
rently the Su-25s are on strength with two squadrons, 1/22 Eskadrila ant 
2/22 Eskadrila of the 22 Shturmova Aviatsionna Baza (Attack Air Base) é 
Bezmer; the unit reports to the Tactical Aviation Corps (Korpus Taktic 
eska Aviatzia) whose Headquarters are at Plovdiv. 

The Bulgarian Su-25s have participated in several exercises in recer 
years; one of them saw the Frogfeet deploy to Eskisehir AB in Turkeyi 
1998 during a Partnership for Peace (PfP) exercise. Other PfP exercise 
involving the Su-25s were staged at Mihail Kogálniceanu AB (Rome 
in 2000, Graf Ignatievo AB (near Plovdiv, Bulgaria) in 2001, 2003 and 
2005, and St Dizier (France) in 2002. 


Bulgarian Air Force Su-25K ‘253 White’ taxies 
past two sister aircraft at Bezmer AB. 
Eric Dewhurst 


The Bulgarian Frogfeet show subtle differences 
in camouflage patterns; Su-25K ‘255 White’ 
taxying out for a training sortie has a 
predominantly brown camouflage, while other 
examples display a greenish hue. Eric Dewhurst 


‘002 White’, one of the Bulgarian Air Force’s four 
$u-25UBK trainers, landing at Bezmer AB. 
Eric Dewhurst 
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In 2006 the Su-25s and the ‘old but good’ MiG-21s were the Bulgarian 
Air Force’s only combat jets, the newer MiG-29s having been withdrawn 
from service (but with restoration to airworthiness in mind). Only five of 
the 42 Frogfeet delivered were still flying in 2006; all of them had been 
upgraded by the Israeli company RADOM to make them NATO-interop- 
erable. By October that year only Su-25UBK ‘095 White’ remained active. 

In keeping with current NATO plans, Bezmer is to become a USAF 
base and the Su-25s will move to Graf Ignatievo AB. Known Bulgarian Air 
Force Su-25s are listed below. 


Serial 


'002 White' 
'017 White’ 
'098 White 
'099 White 
101 White 
‘102 White’ 
‘103 White’ 
‘104 White’ 
‘105 White’ 
‘106 White’ 
‘107 White’ 
‘109 White’ 
‘110 White’ 
‘111 White’ 
‘112 White’ 
‘147 White’ 
‘195 White’ No 1 
‘195 White’ No 2 
‘196 White’ 
‘197 White’ 
‘205 White’ 
‘207 White’ 
‘208 White’ 
‘209 White’ 
‘211 White’ 
212 White’ 
228 White’ 
‘230 White’ 
‘240 White’ 
‘241 White’ 
243 White’ 
244 White 
‘245 White’ 
‘246 White’ 
‘249 White’ 
‘251 White’ 
‘252 White’ 
‘253 White’ 
254 White’ 
‘255 White’ 


Version 


Cin 


Su-25UBK 38220113002 


Su-25UBK 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25UBK 
Su-25K 
Su-25UBK 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 


38220113017? 
255081 10098? 
255081 10099? 
25508109001 
25508109002? 
25508109003? 
25508109004 
25508109005? 
25508109006? 
25508109007? 
25508109009? 
25508109010? 
25508109011? 
25508109012? 
38220113147 
25508109095 
38220113195 
25508109096 
25508109097 
25508110105? 
25508110107? 
25508110108 
25508110109? 
25508110111? 
25508110112? 
25508110028? 
25508110030 
25508110040 
25508110041? 
25508110043? 
255081 10044? 
255081 10045? 
255081 10046? 
255081 10049? 
255081 10051? 
255081 10052 
255081 10053 
255081 10054 
255081 10055 


Notes 


See next line! 
Last operational Bulgarian Su-25UBK 


CONGO-KINSHASA 


In late 1999 the Tbilaviamsheni plant (TAM) signed a contract with the 
Democratic Republic of Congo (formerly Zaire) for the delivery of ten 
Su-25Ks to the Congolese Air Force (Force Aerienne Congolaise). The 
deal was reported to be valued at US$6 million and the first four aircraft 


Congolese Air Force Su-25s FG-500 and FG-502 share a hangar at Kamina 
with a MiG-23MF. Key Publishing 
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were delivered on board an An-124 in November 1999. The remaining 
six aircraft were delivered in January 2000. Known aircraft are seriallec 
FG-500 through FG-502 (all of them single-seaters) and operated by an 
unidentified unit at Kamina. Some sources, however, state that only eight 
were delivered. The aircraft sport the latest version of the Congolese 
insignia — the national flag. 


COTE d’IVOIRE 


The Côte d'Ivoire Air Force (Force Aérienne de Côte d'Ivoire) took deliv- 
ery of four Su-25s - two single-seaters and two sharkmouthed Su-25UBs. 
from Belorussia. The Su-25UBs were serialled ‘20 Red’ and ‘21 Red, 
using the civil registrations TU-VCI and TU-VCK respectively as ATC call 
signs; they also had an unusual feature in the form of additional armour 
plates scabbed onto the cockpit sides. All four aircraft were destroyed 
on the ground at Yamoussoukro airport by French special forces on 6th 
November 2004 in a retaliatory strike after they attacked a French peace- 
keepers’ compound. 


: | 
aS: v 


The wreckage of two Cóte d'Ivoire Air Force Su-25UBs, '20 Red' (TU-VCI) 
and ‘21 Red’ (TU-VCK), at Yamoussoukro airport. The vicious-looking 
sharkmouths did not deter the French special forces personnel who 
trashed all four Cóte d'Ivoire Air Force Su-25s on 6th November 2004 as à 
punitive action for attacking French peacekeepers. via RART 


CROATIA 


The Croatian Air Force (HZS - Hrvatske Zracne Snage; formerly HRZI. 
PZO - Hrvatsko Ratno Zrakoplovstvo i Protizracna Obrana — Croatian Ai 
Force/Air Defence Force) was reported to have received enough Su-25$ 
to equip a squadron (never uncrated, according to some reports). How 
ever, this was denied by the Croatian Air Force. 


CZECHOSLOVAKIA/CZECH REPUBLIC 


Czechoslovakia was the first foreign customer for the new Soviet 'shtur- 
movik', with deliveries to the Czechoslovak Air Force (CzAF or CVL- 
Ceskoslovenské Vojenské Létectvo) commencing in 1984. The 30 
Ostravsky SBoLP (stihaci-bombardovaci létecky pluk — Fighter-Bombe 
Regiment) based at Hradec Kralove in eastern Bohemia was selected t 
operate the Su-25K, augmented by two-seat Su-25UBKs. The unit 
part of 34. SBoD (stihaci-bombardovaci divize — Fighter-Bomber Divi 
sion) reporting to the 10th Air Army. 

The Su-25s were flown from the USSR by Soviet delivery pilots, the 
first four aircraft touching down at Hradec Kralové on 2nd April 1984. In 
the summer of that year, a group of Czechoslovak pilots started conve 
sion training for the new aircraft and on 11th June 1984 Major Frantisek 
Novak completed his first familiarisation flight in a Su-25K (5007 Black 
which lasted 40 minutes. Pilot training and preparation of the aircraft we 
accomplished with the assistance of a specialist team from the Tbilisi fac 
tory. A further eight aircraft were delivered to Czechoslovakia during 
1985; in June of that year the regiment moved to Pardubice in 1985 
and renamed the 30. Ostravsky BiLP (bitevni létecky pluk — Ground 
Attack Air Regiment) on 1st November 1985. This regiment came unde 


Immaculate-looking Czech Air Force Su-25K ‘5039 White’ taxies with two ferry tanks on the third pair of pylons. Marcus Fulber 


3237 White’, one of the Czechoslovak Air Force's two Su-25UBKs, poses for a photo at Hradec Kralove AB; note the unit badge on the air intake. 
This aircraft, which was one of the few Czechoslovak examples to have a red-outlined serial, was transferred to Slovakia in 1993. T Shia 
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Su-25K ‘9013 White outline’, seen here in company with a pair of Czech Air 
Force Aero L-39ZA Albatros trainers at RAF Boscombe Down in 1992 
during the RIAT ’92 airshow, was one of the most colourful Su-25s ever! 
Note the tail art reflecting the type’s NATO reporting name. via Bob Archer 


Czech Air Force Su-25K ‘8077 White’ wore this special colour scheme for a 
while, with the tail painted in the Czech flag colours, and was bedecked in 
ads for the Lubrifilm Metal engine revitalising compound. It is seen here 
making a visit to a foreign airshow, sharing a hardstand with an LTV A-7C 
Corsair IIl. Marinus D Tabak 


Su-25K ‘1002 White’ had identical tail colours, except for the advertising, 
and sported a sharkmouth and a squadron badge into the bargain. 
Marinus D Tábak 


the 1st Composite Air Army command after reorganisation of Czech and 
Slovak Air Force on 1st July 1990. 

The 30. BiLP's first squadron was formed with a total of 20 early-pro- 
duction aircraft which still had manually operated ailerons. After delivery 
of a second batch of ten Su-25Ks in 1986 (these aircraft were equipped 
with boosted ailerons), the Czechoslovak Air Force started to form a sec- 
ond squadron and in September that year all of the Czechoslovak Su-25s 
took part in the Warsaw Pact Exercise Droozhba-86 (Friendship-86). 

Two further batches of Su-25s were delivered in 1987, the first com- 
prising six aircraft and the second eight. Three attack squadrons were 
formed in the Czechoslovak Air Force, all equipped with the Su-25K. 
From 1986 through 1987 the Czechoslovak Republic reportedly received 
an additional delivery of six Su-25UBK combat trainers. Each squadron 
was thus equipped with 12 single-seat Su-25Ks and two Su-25UBKs, the 
Czechoslovak Air Force having received a total of 42 of the new aircraft. 

The aircraft of the first batches delivered to the CzAF initially wore 
black serials outlined in white, but these proved to be too low-observ- 
able, blending into the overall camouflage colours. Hence subsequent 
aircraft delivered from 1986 onwards had white serials, and the existing 
Su-25s were repainted progressively by the spring of 1988. The Su-25s 
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sported two types of four-tone camouflage (as delivered and as appli 
during overhauls), with upper surfaces painted dark green, light gresi 
dark brown and light brown, plus light blue-grey undersides. 

At the end of 1992, the Czechoslovak Federal Republic (formed ate 
the ‘gentle revolution’ of 1989 that put an end to socialism in Cze 
slovakia) split into the present-day independent Czech and Slow 
Republics. All materiel operated by the armed forces of the fc 
Czechoslovak Federal Republic was divided between the two new stat 
at the ratio of 2:1 in favour of the Czech Republic. As a result, the nt 
Czech Air Force (CzAF or CVL — České Vojenské Létectvo) retained? 
Su-25Ks and one Su-25UBK; the Slovak Republic received 12 sing 
seaters and one Su-25UBK. The sharing out of these two Su-25UBKste 
in with other sources which claim that the Czechoslovak Air Force ony 
ever received two trainers in the first instance. 

On 12th April 1994, Su-25K ‘1003 White’ suffered a landing accidet 
when testing the brake parachute system. The aircraft was restored 
use as a ground instructional airframe at the military training college: 
VySkov. 

On 1st November 1994 the Czech Air Force’s Su-25 squadrons te 
located to Námest' nad Oslavou where the 32nd Tactical Air Base wa 
formed. The aircraft were operated by the 322. taktická letka (Tactic 
Squadron). The following is a complete list of the Su-25s delivered 
Czechoslovakia. Aircraft retained by the Czech Republic are highlights 
in bold type. 


Senal Version Cin Notes 

1002 White Su-25K 25508110002 ^ Special c/s with red/white/blue tail and sharkmouth 

1003 White Su-25K 25508110003 Damaged 12-4-94, restored as ground instructional arae 
VySkov 

1004 White Su-25K 25508110004 

1005 White Su-25K 25508110005 

1006 White Su-25K 25508110006 To Slovak AF 

1007 White Su-25K 25508110007 To Slovak AF 

1008 White Su-25K 25508110008 To Slovak AF 

1015 White Su-25K 25508110015 

1027 White Su-25K 25508110027 To Slovak AF 

3237 White Su-25UBK 38220113237 D/D 21-4-88. To Slovak AF 

3348 White Su-25UBK 38220113348 D/D 21-4-88 

5003 Black Su-25K 25508105003 D/D 2-4-84. Later repainted as ‘5003 White’. Stored Pře 

5006 Black Su-25K 25508105006 D/D 2-4-84. Later repainted as ‘5006 White’. Special 
markings. Stored Přerov 

5007 Black Su-25K 25508105007 D/D 2-4-84. Later repainted as ‘5007 White’ 

5008 Black Su-25K 25508105008 D/D 2-4-84. Later repainted as ‘5008 White’. Stored Piera 

5033 Black Su-25K 25508105033 Later repainted as ‘5033 White’. To Slovak AF 

5036 Black Su-25K 25508105036 Later repainted as ‘5036 White’. To Slovak AF 

5039 Black Su-25K 25508105039 Later repainted as ‘5039 White’ 

5040 Black Su-25K 25508105040 Later repainted as ‘5040 White’ 

6017 Black Su-25K 25508106017 Later repainted as ‘6017 White’. To Slovak AF 

6018 Black Su-25K 25508106018 Later repainted as ‘6018 White’. To Slovak AF 

6019 Black Su-25K 25508106019 Later repainted as ‘6019 White’. Sharkmouth applied. 
Stored Prerov 

6020 Black Su-25K 25508106020 Later repainted as ‘6020 White’. Stored Přerov 

8072 Black Su-25K 25508108072 Later repainted as ‘8072 White’. To Slovak AF 

8073 Black Su-25K 25508108073 Later repainted as ‘8073 White’. To Slovak AF 

8074 Black Su-25K 25508108074 Later repainted as ‘8074 White’. To Slovak AF 

8075 Black Su-25K 25508108075 Later repainted as ‘8075 White’. To Slovak AF 

8076 Black Su-25K 25508108076 Later repainted as ‘8076 White’ 

8077 Black Su-25K 25508108077 Later repainted as ‘8077 White’. Special c/s with 
red/white/blue tail and Lubrifilm ads 

8078 Black Su-25K 25508108078 Later repainted as ‘8078 White’ 

8079 Black Su-25K 25508108079 Later repainted as ‘8079 White’ 

8080 Black Su-25K 25508108080 Later repainted as ‘8080 White’ 

8081 Black Su-25K 25508108081 Later repainted as ‘8081 White’ 

9013 White Su-25K 25508109013 ^ Repainted in special ‘Frogfoot’ display scheme as ‘9013 
White outline' for Royal International Air Tattoo '92 at RAF 
Boscombe Down 

9014 White Su-25K 25508109014 

9093 White Su-25K 25508109093 

9094 White Su-25K 25508109094 

9098 White Su-25K 25508109098 

9099 White Su-25K 25508109099 


ERITREA 


The Eritrean Air Force acquired eight Su-25s from Georgia in 2000, 
apparently for use against neighbouring Ethiopia with which Eritrea is 
perpetually at odds. No confirmed serials are known. 


ETHIOPIA 


A batch of four Su-25s was delivered to the Ethiopian Air Force (Ye /ty- 
opya Ayer Hayl) around March 2000, comprising a pair of Su-25Ts and 
two Su-25UBK combat trainers. The two-seaters were withdrawn from 
Russian Air Force service and modified in accordance with a special 
request from the Ethiopian Air Force. The single-seat Su-25T specialised 
anti-tank variant was transferred from the 4th TsBP i PLS at Lipetsk and 
is the first known export of this variant, which has only seen limited ser- 
vice in Russia itself. 

Pre-delivery modifications were carried out by the 121st ARZ at 
Kubinka AB. After modification, the aircraft were delivered to Ethiopia by 
Russian Air Force Antonov An-22 Cock and Ilyushin IL-76 Candid trans- 
ports, probably representing one of the last such delivery flights by the 
Antonov ‘big lifter’. Since acquiring the four aircraft, the Ethiopian Air 
Force has used them in combat against Eritrean insurgent groups. 
According to information published in at least one handbook of the 
world’s air forces, a total of ten Su-25s has been supplied to Ethiopia. 


GAMBIA 


The Gambian Air Force operates an unknown quantity of Su-25s. 


15-2454 and 15-2456 showed them to be single-seaters. The original 
intention had been to order a dozen Su-25s, but the contract eventually 
signed was for only three aircraft. In 2005, referring to a source in Rus- 
sia's defence industry, Middle East News Line reported that the IRIAF 
had placed an order for three 'Su-25UBT (sic) trainers which were due 
for delivery in 2006. 


A flight of Iranian Islamic Revolutionary Guard Corps Air Force (IRGCAF) 
Mil Mi-17s passes over a flight line occupied by at least six Su-25Ks. The 
nearest aircraft is serialled 15-2456. Fars News Agency 


One of the Gambian Air Force's rarely seen Su-25s. via Internet 


On21st January 1991, seven Iraqi Air Force Su-25Ks were flown to Iran, 
seeking a temporary 'safe haven' from Operation Desert Storm attacks 
on major Iraqi military installations, since Iran had maintained a neutral 
stance in the Gulf War. However, the Iranians interned the aircraft and 
subsequently took possession of them by way of reparations for dam- 
age done during the Iran-Iraq War of 1980-88. Thus the Su-25Ks were 
laken on charge by the Islamic Republic of Iran Air Force (IRIAF). Yet, 
due to the lack of spare parts, documentation and, more importantly, 
training, these aircraft were never flown by the IRIAF, appearing only on 
publicity shots. The current status of the seven Su-25s is not known, but 
they are believed to be in protected storage. 

In 2003 Iran's Islamic Revolutionary Guards Corps Air Force 
IIRGCAF) took delivery of three Su-25s. The Russian information agency 
ARMS-TASS reported these as being Su-25UBK trainers built in Ulan- 
Ude; however, photos of two aircraft wearing the IRGC-style serials 


Two IRGCAF Su-25Ks formate with a Su-25UBK as they fly over the 
mountainous landscape of Iran. Fars News Agency 


During the early phase of the Iran-Iraq War, Iraq approached the Soviet 
Union with a request to purchase a wide variety of military equipment. As 
a result, Iraq became the first non-Warsaw Pact country to obtain the 
Su-25K and Su-25UBK. Russian press reports claim that the Iraqi Air 
Force (IrAF, or al Quwwat al-Jawwiya al-lragiya) received a total of 73 
Su-25s, of which four were Su-25UBK combat trainers. The aircraft were 
delivered to Iraq by sea in 'knocked-down' form and reassembled by 
Soviet technicians. Pilot training was carried out by Soviet instructors in 
parallel with the deliveries. 

The first Iraqi Air Force regiment operating the type was formed 
in 1986, followed by a second in 1987. During the Iran-Iraq War, the 
Su-25s represented the IrAF’s main strike force and were deployed 
according to a mobile basing philosophy, which involved operating 
from the many airfields around the country on an irregular rotation 
cycle. 
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The Gulf War took its toll on the Iraqi Air Force in general and the Su-25 
fleet, too. As noted in the Iranian section, seven Su-25s were flown to Iran 
in January 1991 to escape destruction and were never returned. On 6th 
February 1991, two Su-25Ks were shot down by USAF F-15 Eagles. Oth- 
ers were destroyed on the ground or captured by Allied ground forces. 

According to press information in January 1998, Iraq still possesses 
12 Su-25s, and at least three Su-25Ks were seen in a flypast over Bagh- 
dad in December 2002. The following serial numbers are known for the 
Iraqi aircraft: 


Iraqi Air Force Su-25K ‘25590’ was part of a military hardware display 
staged at Baghdad-Saddam Hussein International airport. via Internet 
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The Iraqi Su-25Ks wore a two-tone brown Middle Eastern camouflage 
differing markedly from that used in Europe. via Internet 


Iraqi Air Force Su-25K ‘25616’ was captured by Allied forces during 
Operation Desert Storm - a piece of skin on the fin where the IrAF fin flash 
was located has been chopped out by souvenir hunters. via Internet 


Serial Version C/n Notes 

6795 Su-25K ? Serial unconfirmed * 

8220 Su-25K ? Serial unconfirmed * 

25590 Su-25K 25508109041 

25591 Su-25K ? 

25616 Su-25K ? 

2563... Su-25K ? Last digit of serial not visible. Destroyed on the ground 


during Operation Desert Storm 


* Note: Some, but not all, Iraqi Air Force aircraft of Russian origin used the type number as part of the serial The 
Su-22s had five-digit serials commencing 220x, the MiG-23BNs used the 23»ox series and MiG-29 serials wee 
in the 29xxx block. 


MACEDONIA 


Macedonia purchased three single-seat Su-25s and one Su-25UB fot 
lowing incursions and attacks on Macedonian villages and security 
forces in the Tetovo region by Albanian separatists in early 2001; the ded 
was worth US$8 million. The aircraft were ordered by the Macedonian 
Security Council and supplied to the Macedonian Air Force 
(VV i PVO na ARM - Voeno Vozduhoplovstvo i Protiv Vozdusna Odbrana 
na Armijata na Republika Makedonija) by the Ukrainian organisation Ukr- 
spetseksport, having been withdrawn from Ukrainian Air Force service. 
The Su-25s were overhauled prior to delivery; nevertheless, all three sin- 
gle-seaters differed in equipment fit and instrument panel layout, per- 
taining to different production batches — the equipment had not been 
standardised during the overhaul. 

On 20th June 2001, the jets were flown by Ukrainian delivery pilots 
from Odessa to Petrovec airbase just outside the Macedonian capital 
Skopje, overflying Romania and Yugoslavia en route. The original plan 
was to go via Bulgaria but the Bulgarian government had denied per- 
mission to overfly its territory, not yielding even to pressure from the 
USA who had backed the deal. The Su-25s were immediately assigned 
to what was variously reported as the 101st Aviation Company (10! 
Avijaciska Ceta) or 101st Air Squadron (101 Aviacijski Skvadron) based 
at Petrovec; they were the heaviest aircraft operated by the Macedonian 
Air Force. 

The first mission was flown by Su-25UB ‘120’ and Su-25 ‘121’ on 24th 
June 2001 when the jets pinpointed enemy positions around Aracinovo 
village on the Skopska Crna Gora mountain near the north-westem 
border, where heavy fighting was taking place, and guided Macedonian 
Air Force Mi-24V Hind-E gunships. This was the first time in the brief 
post-independence history of the Macedonian Air Force that a fixed- 
wing combat aircraft had operated from a Macedonian Air Force 
base. However, it was not until 10th August that the Macedonian Su-25$ 
were involved in actual combat themselves when they were used 
in attacks against Albanian terrorists located in the villages of Aracinovo 
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120 Grey’, the Macedonian Air Force’s sole Su-25UB, at Skopje. Traces of 
the former Ukrainian Air Force tactical code ‘99’ are still visible on the fin. 
Chris Lofting 


and Raduša, where 16 Macedonian soldiers had been ambushed 
and killed in the previous two days. All four Su-25s operated in close 
co-operation with the Mi-24Vs and Mi-17 transport/assault helicopters, 
using tactics developed by the Russians during the Afghan War. 
FAB-250 bombs were used for the first time in the conflict on that 
occasion. 

However, Macedonia’s involvement with the Su-25 was comparatively 
short-lived, since a US government advisory team suggested in October 
2002 that the combat jets should be sold and the transport helicopter 
force be expanded instead. The Action Plan for 2003 for Macedonia’s full 
NATO membership (an objective it was keen to achieve at the earliest 
possible opportunity) submitted to the commission in Brussels in 
November 2002 included a plan to modernise the Air Force in accor- 
dance with NATO standards; thus the four aircraft were to be disposed 
of in favour of 10-12 combat helicopters. The Macedonian Army was 
unwilling to dispose of the Su-25s before 2004, considering it folly to do 
so before a replacement had been found, but did recognise the need to 
build up its transport helicopter capability in preparation for NATO mem- 
bership. Thus the four Su-25s are to be returned to the Ukraine ‘for 
appropriate compensation’. Options under consideration are a long- 
term maintenance contract for the VV i PVO's fleet of three Mi-17s, four 
Mi-8Ts and 12 Mi-24V/Mi-24Ks; deliveries of additional Mi-24s; or deliv- 
ery of a single transport aircraft (apparently an Antonov An-32 Cline tur- 
boprop). On 1st March 2004 the Su-25s were officially grounded, 
although the engines were run weekly to keep them in good condition. 
Eventually, instead of the Ukraine the four jets were sold to the former 
Soviet republic of Georgia in exchange for a number of US-supplied Bell 
UH-1 Huey helicopters. Thus, the American masterminds behind the 
deal had killed three birds with one stone, removing the Su-25s from 


Macedonia, selling some old hardware the USA no longer wanted and 
up-arming the US-sponsored Georgia. The latter fact caused some 
resentment in Macedonia because the republic is on good terms 
with Russia — unlike Georgia, whose hawkish leader Mikhail Saakashvili 
is known for his anti-Russian rhetoric. Moreover, Georgia's reasons 
for wanting these aircraft are clear, as the Georgian military and 
political leaders make no secret of their wish to recapture the maverick 
republics of Abkhazia and South Ossetia (both of which have been 
in outright military conflict with Georgia). If Tbilisi succeeds in forcing 
the Russian peace forces in Georgia to leave, war will very probably 
be rekindled. The Macedonian Air Force Su-25s carried the following 
serials: 


Serial Version Cin Notes 

120 Grey Su-25UB 38220113522  Ex-Ukrainian Air Force '99' (colour of code unknown) 
121 Grey Su-25 25508109015 

122 Grey Su-25 25508110188 

123 Grey Su-25 25508107039 


NORTH KOREA 
(KOREAN PEOPLE’S DEMOCRATIC REPUBLIC) 


North Korea was the first Asian country to obtain the Su-25. In the 1950s 
the Korean People’s Army Air Force (KPAAF) had accumulated useful 
experience of operating the Su-25’s piston-engined predecessor, the 
Ilyushin IL-10 Beast during the Korean War. This fact might have been 
the impetus which led the North Korean government to decide to pur- 
chase a small batch of Sukhoi's jet-powered successor to the IL-10. 
Between late 1987 and 1989 the Korean People's Democratic Republic 
acquired a total of 32 (some sources say 36) single-seat Su-25Ks and 
four Su-25UBKs. 
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An impressive line-up of Peruvian Air 
Force/Escuadrón Aéreo 112 Su-25s at Base 
Aéreo Capitán Victor Montés (aka El Pato), 
Talara. Some of the aircraft wear tiger’s head 
nose art, hence the base’s unofficial name, 
Casa de los Tigres. Note the variance in colour 
schemes. The Su-22M2 fighter-bombers and 
Su-22UM? trainers of the co-located Escuadron 
Aéreo 111 are visible in the background. 
Chris Lofting 


Su-25 ‘071 Yellow’ wearing the tiger's head nose 
art and the tail badge of Grupo Aéreo 11 poses 
before a hangar whose doors bear the legends 
(in Spanish) ‘Su-22 - 25 years, 37,986.5 flight 
hours' and 'Su-25 attack aircraft'. This particular 
machine is the mount of Maj Olivera and is 
named Pardo (Leopard). Chris Lofting 


Su-25 ‘078 Yellow’ has the unit badge on the tail 
(not all of the unit's aircraft do) but no nose art. 
Chris Lofting 
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The KPAAF operates a single regiment of Su-25s, comprising three 
squadrons, organised along former Soviet lines. The aircraft are based 
at Sonchon (some 80km from Pyongyang), which has heavily fortified 
natural hangars cut into the rock face of the surrounding hill sides, 
equipped with blast-proof doors capable of protecting the aircraft from 
conventional and nuclear explosions. 


After the El Cenepa border conflict with Ecuador in 1995 over disputed 
territory, Peru purchased 18 Su-25s from the Republic of Belarus; the 
deal, which was worth some US$ 150 million, was signed in October 
1996. The total was made up of ten single-seat Su-25 and eight Su-25UB 
trainers. The reason why so many two-seaters were procured is that, 
- firstly, they are younger than the single-seaters, with more airframe hours 
left, and secondly, they can be used to deliver guided weapons, with the 
back-seater acting as a WSO. Prior to delivery the aircraft were refur- 
bished by the 558th ARZ at Baranovichi, and the Peruvian pilots took 
their conversion training at the same location, starting in November 
1996. It is thought that the aircraft were all built just before the downfall 
of the Soviet Union and thus represented the latest equipment standard 


Peruvian Air Force (FAP — Fuerza Aérea del Peru) retain the small blade 
aerials of the Parol' (Password) D-band IFF system, although it is not 
known whether FAP surveillance radars are themselves compatible with 
this equipment. The single-seaters are also equipped with chaff/flare dis- 
pensers on top of the rear engine cowling. 

The 18 aircraft were delivered between mid-1997 and March 1998 in 
utmost secrecy; it is believed that the jets attained IOC in late 1998, oper- 
ating initially out of Vitor AB. In January 1999 they were first spotted by 
foreign observers. It was not until early 2000, however, that President 
Alberto Kenyo Fujimori acknowledged the existence of the aircraft. More- 
over, it was not until 23rd July 2000 that the Peruvian Su-25 had their 
public debut when Su-25 ‘074 Yellow’ and Su-25UB ‘080 Yellow’ were 
displayed at Las Palmas AB (Lima-Callao) during the Peruvian Aviation 
Day celebrations. 

According to unconfirmed reports, along with R-60MK AAMs Belarus 
also supplied a number of Kh-25ML (AS-10 Karen) and Kh-29L (AS-14 
Kedge) air-to-surface missiles with the aircraft, as well as Kh-58E (AS-1 1 
Kilter) anti-radar missiles making the Su-25s suitable for the SEAD role. 

The Peruvian Su-25s are based at Base Aéreo Capitán Victor Montés 
(aka El Pato) at Talara, near the border with Ecuador. They are operated 


home to Escuadrón Aéreo 111 operating Su-22M2 Fitter-F single-seat 
fighter-bombers and Su-22UM2 Fitter-E trainers. 

With the reduced threat of military action from Ecuador, following the 
signing of a Peace Treaty in October 1998, the Su-25s have been reas- 
Signed to operations to counter the illegal drugs trade which blights this 
South American republic’s economic and social stability. It is believed 


had been shot down by the Peruvian Su-25s. Although acquired initially 
forits reputed assault capabilities in response to frequent border clashes 
with Ecuador, the Frogfoot has proved to be an ideal ‘drug-busting inter- 


bility against light aircraft targets. 

The tech staff of Grupo Aéreo 11 have been trained in Belorussia and 
can work on either the Su-22 or the Su-25. The latter type is rather more 
'maintenance-friendly'; for example, an engine change on the Su-25 


sends its Su-25 pilots to the Krasnodar Military Aviation Institute (KVAI) 
inRussia for three months of flight training. This sometimes requires the 
services of an interpreter assisting the instructor or ATC officer during the 
taining process, as some of the Peruvian pilots don't speak Russian. 
Maj Cesar Olivera, CO of Escuadrón Aéreo 112, said in an interview to 


Weapons to provide air support to forces on the ground and for air inter- 


for the Su-25. For example, the Su-25s and Su-25UBs operated by the : 


by Escuadrón Aéreo 112 of Grupo Aéreo 11 at this base, which is also : 


that up to December 2000 at least 25 light aircraft transporting cocaine : 


ceptor', with stable handling at low speeds and a useful weapons capa- : 


takes only a quarter of the time required on the Su-22. Each year the FAP © 


li Forces Monthly that ‘the Su-25 has great capability to carry lots of - 


diction. The aircraft can carry four tonnes of weapons as well as air-to- 
air missiles and is an equal to the US A-10A’. That said, the aircraft are 
likely to remain in FAP service until 2020. 

The single-seaters wear an olive drab/dark grey camouflage, while the 
two-seaters have a two-tone green scheme. Grupo Aéreo 11 is known as 
Casa de los Tigres, ‘The Tiger House’, and many of the aircraft wear 
appropriate tiger's head artwork. Moreover, some of the aircraft have 


: individual names which may be radio callsigns. The Peruvian Su-25s are 


listed below. 
Serial Version Cin Notes 
070 Yellow Su-25 ? 
071 Yellow Su-25 ? Tiger's head nose art, named ‘Pardo’ 
072 Yellow Su-25 ? Tiger's head nose art 
073 Yellow Su-25 ? Named ‘Valencia’ 
074 Yellow Su-25 ? 
075 Yellow Su-25 ? 
076 Yellow Su-25 ? 
077 Yellow Su-25 ? Tiger's head nose art 
078 Yellow Su-25 ? 
079 Yellow Su-25 ? Tiger's head nose art 
080 Yellow Su-25UB 38220113374 

. 081 Yellow Su25UB ? 
082 Yellow Su-25UB | 38220113091 Tiger's head nose art 
083 Yellow Su-25UB ? Named ‘Laos’ 
084 Yellow Su-2UB ? 
085 Yellow Su-25UB — ? Tiger's head nose art 
086 Yellow Su-25UB  ? 
087 Yellow Su-25UB 38220136271 Named ‘Abrego’ 


SLOVAKIA 


As already mentioned, in late 1992 preparations began for the dissolu- 
tion of Czechoslovakia. The inventory of former Czechoslovak Air 
Force was divided in a 2:1 proportion. Thus, 12 single-seat Su-25Ks 
and one Su-25UBK (very solicitously selected) were flown in October 
1992 to Slovakia, where they entered service with the Slovak Air Force 
(Slovenské Vojenské Létectvo), forming the 1st Flight of the 2nd Com- 
posite Air Regiment of the 2nd Air Base in Piešťany, detached at Trenčín 
AB. They moved to Malacky-Kuchyna AB on 23rd September 1994 and 
formed the 3rd Flight of the 33rd Air Base located at (33/3 Letka) on 1st 
January 1995. 

One Su-25K (8072 White) was written off after a landing accident at 
Sliaé on 27th May 1993. With the exception of this aircraft and two pre- 
served examples, the remaining Su-25s were eventually sold to Armenia 
in August 2004 and airlifted from Malacky-Kuchyna AB to Yerevan by two 
Armenian IL-76 freighters over a two-week period starting on 31st 
August. The intermediary who brokered the deal (a small company from 
Bratislava) allegedly paid the equivalent of only £145,000 for the lot, 
reselling them to Armenia for £650,000! 


Serial Version Cin Notes 
5033 White Su-25K 25508105033 Preserved Košice museum 
5036 White Su-25K 25508105036 Sold to Armenia 8-04 
6017 White Su-25K 25508106017 Sold to Armenia 8-04 
6018 White Su-25K 25508106018 Sold to Armenia 8-04 
8072 White Su-25K 25508108072 Special markings. DBR 27-5-1993, ground instructional 
airframe Malacky-Kuchyria AB 
: 8073 White Su-25K 25508108073 ^ Special markings. Sold to Armenia 8-04 
8074 White Su-25K 25508108074 ‘Hot rod’ special colour scheme (‘nose/intakes on fire’). Sold 
to Armenia 8-04 
8075 White Su-25K 25508108075 Sold to Armenia 8-04 
1006 White Su-25K 25508110006 Sold to Armenia 8-04 
1007 White Su-25K 25508110007 Preserved Piešťany museum 
: 1008 White Su-25K 25508110008 Sold to Armenia 8-04 
. 1027 White Su-25K 25508110027 ^ Special markings. Sold to Armenia 8-04 
. 3237 White Su-25UBK 38220113237 Sold to Armenia 8-04 
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Su-25K ‘8073 White’ taxies with a pair of UB-32A FFAR pods on the outer pylons, showing off its new camouflage and Slovak Air Force insignia. Chris Knot 


immaculate Slovak Air Force Su-25UBK ‘3237 White’ shares the hardstand at Malacky-Kuchyna AB with eight Su-22M-4 fighter-bombers wearing large 
letter identifiers on their tails - a leftover from a NATO Cooperative Key exercise. Chris Knott 
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Su-25 Su-25UB Su-25UT (Su-28) ^ Su-25UTG Su-25BM Su-25U3 (project) Su-25T Su-25TM (Su-39) 

Crew c 1 2 2 2 1 3 1 1 

Powerplant 2 x R95Sh 2 x R95Sh 2 x R95Sh 2 x R95Sh 2 x R195 2 x DV-2V 2 x R195 2 xR195 

Take-off thrust, kgp (Ibst) 2x 4,100 (2x9,040) 2x4,100(2x9,040) 2x 4,100 (2x9,040) 2x4,100(2x9,040) 2x 4,300 (2x9,480) 2x2,200 (2x 4,850) 2x 4,300 (2 x 9,480) 2 x 4,300 (2 x 9,480) 

Thrust/weight ratio at MTOW 0.56 0.443 0.495 0.643 0.465 n.a. 0.441 0,420 

Length overall (including pitot) 15.36 (50 4.72") 15.36 (50 4.72" 15.36 (50 4.72") 15.36 (50 4.72") 15.33 (50 3.54") 14.83 (48 7.85") 15.33 (50 3.54") 15.33 (50 3.54") 

Wing span (including wingtip pods) 14.36 (471.35) 14.36 (47' 1.35) 1436(47135) 1436(47135) 1436(47135) 1436(47135) 1436 (471.35) 14.36 (47 1.35") 
- Wing span with wings folded “ - - 93200693)  - - - - 

Height on ground 5.2 (17 0.72") 5.2 (17 0.72") 5.2 (17 0.72") 5.2 (17 0.72") 48 (15 8.97") 5.2 (17 0.72" 5.2 (17 0.72") 5.2 (17 0.72" 

Landing gear wheelbase when parked 3.58 (11' 8.94" 3.58 (11' 8.94" 3.58 (11' 8.94") 3.58 (11' 8.94" 3.58 (11' 8.94") 3.58 (11' 8.94") 3.58 (11' 8.94" 3.58 (11' 8.94") 

Landing gear track 2.5 (8 2.42") 2.5 (8 2.42") 2.5 (8 2.42") 2.5 (8 2.42") 2.5 (B 2.42") 2.5 (B 2.42") 2.5 (8 2.42") 2.5 (8 2.42" 

Basic wing area, m (ft?) 30.1 (324) 30.1 (324) 30.1 (324) 30.1 (324) 30.1 (324) 30.1 (324) 30.1 (324) 30.1 (324) 

Flap area, m? (ff) 4.44 (47.8) 4.44 (47.8) 4.44 (47.8) 4.44 (47.8) 4.44 (47.8) 4.44 (47.8) 4.44 (47.8) 4.44 (47.8) 

- [E slat area, m (ft) 2.6 (27.98) 2.6 (27.98) 2.6 (27.98) 2.6 (27.98) 2.6 (27.98) 2.6 (27.98) 2.6 (27.98) 2.6 (27.98) 
Aleron area, m? (ft?) 1.51 (16.25) 1.51 (16.25) 1.51 (16.25) 1.51 (16.25) 1.51 (16.25) 1.51 (16.25) 1.51 (16.25) 1.51 (16.25) 
Nrbrake area, m° (ft^) 1.8 (19.35) 1.8 (19.35) 1.8 (19.35) 1.8 (19.35) 1.8 (19.35) n.a. 1.8 (19.35) 1.8 (19.35) 
Horizontal tail area, m? (ft) 7.49 (80.53) 7.49 (80.53) 7.49 (80.53) 7.49 (80.53) 7.49 (80.53) 7.49 (80.53) 7.49 (80.53) 7.49 (80.53) 
Elevator area, m° (ft?) 1.88 (20.24) 1.88 (20.24) 1.88 (20.24) 1.88 (20.24) 1.88 (20.24) 1.88 (20.24) 1.88 (20.24) 1.88 (20.24) 
Vertical tail area, m° (ft) 4.65 (50.05) 6.03 (64.8) 6.03 (64.8) 6.03 (64.8) 6.03 (64.8) 6.03 (64.8) 6.03 (64.8) 6.03 (64.8) 
Rudder area, m° (ft) 0.75 (8.07) 0.75 (8.07) 0.75 (8.07) 0.75 (8.07) 0.75 (8.07) 0.75 (8.07) 0.75 (8.07) 0.75 (8.07) 
Empty weight, kg (Ib) 9,315 (20,535) 10,240 (22,575) 10,290 (22,685) 9,790 (21,580) 9,660 (21,300) 6,400 (14,110) 10,670 (23,520) 10,740 (23,680) 
Normal take-off weight, kg (Ib) 14,600 (32,190) 15,300 (33,730) 13,320 (29,365) 13,000 (28,660) 15,300 (33,730) 9,000 (19,840) 16,580 (36,550) 16,990 (37,455) 
Maximum take-off weight, kg (Ib) 17,600 (38,800) 18,500 (40,780) 16,560 (36,510) 16,500 (36,375) 18,500 (40,780) n.a. 19,500 (42,990) 20,500 (45,190) 
Take-off weight with Kometa target, kg (lb) - - - - 13,200 (29,100) - - - 

15,300 (33,710) ' 
intemal fue! load, kg (Ib) 3,000 (6.61 0) 2,750 (6,060) 2,750 (6,060) 2,915 (6,250) 3,000 (6,610) 2,500 (5,510) 3,840 (8,465) 3,840 (8,465) 
Normal ordnance load, kg (Ib) 1,400 (3,090) 1,400 (3,090) na. n.a. 1,400 (3,090) n.a. 2,000 (4,410) 2,000 (4,410) 
Maximum ordnance load, kg (Ib) 4,400 (9,700) 4,400 (9,700) n.a. n.a. 4,400 (9,700) n.a. 6,000 (13,230) 6,000 (13,230) 
Meg loading at normal TOW, kg/m? (Ib/ft?} 585 (120) 615 (126.25) 550 (112.75) 548 (112.35) 615 (126.25) 256 (52.48) 681 (139.62) 714 (146.38) 
um speed, km/h (mph) 950 (590) 950 (590) 950 (590) 950 (590) 950 (590) 900 (559) 2 950 (590) 950 (590) 
Target towing speed, km/h (mph) * = - ss 450-700 (279-434) - * x 
landing speed, km/h (mph) 210 (130) 210 (130) 210-220 (130-136) — 210 (130) 210 (130) 230 (142) 240 (149) 
Service ceiling, m (ft) 7,000 (22,965) 7,000 (22,965) 7,000 (22,965) 7,000 (22,965) 7,000 (22,965) 7,000 (22,965) 10,000 (32,810) 10,000 (32,810) 
Maimum combat flight level, m (ft) 5,000 (16,400) 5,000 (16,400) 5,000 (16,400) 5,000 (16,400) 5,000 (16,400) n.a. 30-5,000 (100-16,400) 3 30-7000 (100-22,965) 3 
pem (miles): 
 &sealevel t 495 (307) 450 (279) 450 (279) . 560 (347) 500 (310) n.a. 400 (248) 400 (248) 
high altitude * 640 (397) 950 (590) 750 (465) n.a. 950 (590) n.a. 700 (434) 900 (559) 
asea level 5 750 (465) 750 (465) 1,250 (776) ' na 750 (465) n.a. 750 (465) 750 (465) 
high altitude 5 1,250 (776) 1,250 (776) 2,150 (1,335) na. 1,250 (776) 1,750 (1,087) 1,250 (776) 1,250 (776) 
Donbat radius, km (miles): € ; 
‘intemal fuel only - - - - 250 (155) - - - 
wih external tanks - - - - 420 (260) - - - 
ny range, km (miles) 1,950 (1,211) na. na. na. 2,000 (1,242) na. 2,500 (1,552) 2,500 (1,552) 
off run, m (ft): 
550 (1,800) 550 (1,800) 450 (1,480) 500 (1,640) 550 (1,800) 360 (1,180) 550 (1,800) 550 (1,800) 
600 (1,970) 600 (1,970) 500 (1,640) n.a. 600 (1,970) 600 (1,970) 600 (1,970) 
n.a. n.a. n.a. 190 n.a. n.a. na. n.a. 
runway, with brake parachutes 400 (1,310) 400 (1,310) 400 (1,310) n.a. 400 (1,310) 400 (1,310) 400 (1,310) 400 (1,310) 
runway, without brake parachutes — 600 (1,970) 600 (1,970) 500 (1,640) 450 (1,480) 600 (1,970) n.a. 600 (1,970) 600 (1,970) 
runway, without brake parachutes 700 (2,300) 750 (2,640) 700 (2,300) - 750 (2,640) 650 750 (2,640) 750 (2,640) 
sing arrester wire system n.a. n.a. n.a. 90 n.a. n.a. n.a. n.a. 
bearing strength, kg/cm? (Ib/in?) n.a. 5-6 (71-85) n.a. 5-6 (71-85) 5-6 (71-85) 6 (85) 5-6 (71-85) 5-6 (71-85) 
normal ordnance load 6.5 6.5 6 6.5 6.5 8 6.5 6.5 
maximum ordnance load 52 52 n.a. n.a. 52 n.a. 52 5.2 


external tanks; 2. At 5,000m (16,400ft). The maximum speed at sea level is 850km/h (527mph); 3. Combat use; 4. With normal ordnance load/internal fuel only; 
Wih normal ordnance load and four PTB-800 external tanks; 6. With PM-6 targets at 2,500m (8,200ft). 
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Appendix Two 


Su-25 Production List 


Known Su-25s identified by construction number and/or fuselage num- 
ber (line number) are listed here in the sequence of the ‘famous last five’ 
allocated to each version. The split presentation is purely for the sake of 
convenience. Crashed or destroyed aircraft are marked by ‘RIP crosses’ 
followed by the date of the accident or shootdown. 

On single-seat versions the last five digits of the c/n are often stencilled 
all over the place. They may be found on the port side of the forward fuse- 
lage below the cockpit (and occasionally on the canopy frame and on the 
port air data boom); on the port side of the fin, both rudder sections, rud- 


255.081.01.00* 
255.081.01.00* 
255.081.01.006 
255.081.01.014 
255.081.01.024? 
255.081.01.029 
255.081.01.035 
255.081.01.038 
255.081.01.044 
255.081.01.045 
255.081.01.056 
255.081.01.065 
255.081.01.077 
255.081.01.079 
255.081.02.054 
255.081.03.012 
255.081.04.012 
255.081.05.003 
255.081.05.006 
255.081.05.007 
255.081.05.008 
255.081.05.020 
255.081.05.033 
255.081.05.034 
255.081.05.036 


255.081.05.039 
255.081.05.040 
255.081.06.003 
255.081.06.004 
255.081.06.017 


255.081.06.018 


255.081.06.019 
255.081.06.020 
255.081.06.861 
255.081.07.001 
255.081.07.002 
255.081.07.012 
255.081.07.023 
255.081.07.024 
255.081.07.030? 
255.081.07.032 
255.081.07.033 
255.081.07.037 
255.081.07.039 


255.081.07.048 
255.081.07.049 
255.081 .07.054 
255.081.07.057 
255.081 .08.006 


01-0... 
01-0... 


^ 


T8-1, T8-1D 
T8-2, T8-2D 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25 
Su-25K 
Su-25 
Su-25K 


Su-25K 
Su-25K 
Su-25 
Su-25 
Su-25K 


Su-25K 


Su-25K 
Su-25K 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 


Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
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Tactical code 


Soviet AF ‘81 Yellow’ t ?-1-1981 

Soviet AF ‘82 Blue’, Soviet AF 10 Red’ 

Soviet AF '83 Red' [T8-3] 

Soviet AF 84 Red’ [T8-4] 

not known (Soviet AF) 

Soviet AF ‘10 Blue’ [T8-10] 

not known (Soviet AF), Ukrainian AF ‘105 Red’ 

Soviet AF ‘09 Blue’ 

Soviet AF ‘71 White outline’ 

not known (Soviet AF) 

not known (Soviet AF) 

not known (Soviet AF) 

Soviet AF '66 Blue’, ‘Russian AF 66 Red’ [T8-11] 

not known (Soviet AF), Ukrainian AF ‘35 White’ 
Soviet/Russian AF ‘20 Red’ 

Soviet/Russian AF ‘36 Red’ 

Soviet AF ‘44 Red’ 

Soviet/Russian Navy ‘12 Red 

Soviet AF 16 Red 

Czechoslovak AF 5003 Black’, Czechoslovak/Czech AF ‘5003 White’ 
Czechoslovak AF ‘5006 Black’, Czechoslovak/Czech AF ‘5006 White’ 
Czechoslovak AF ‘5007 Black’, Czechosiovak/Czech AF ‘5007 White’ 
Czechoslovak AF ‘5008 Black’, Czechoslovak/Czech AF ‘5008 White’ 
not known (Soviet AF) 

Czechoslovak AF ‘5033 Black’, Czechosiovak/Slovak AF ‘5033 White’ 
Soviet AF 12 Red’ 

Czechoslovak AF 5036 Black’, Czechosiovak/Slovak AF ‘5036 White’, 
not known (Armenian AF) 

Czechoslovak AF ‘5039 Black’, Czechoslovak/Czech AF ‘5039 White’ 
Czechoslovak AF ‘5040 Black’, Czechoslovak/Czech AF ‘5040 White’ 
not known (Soviet AF) 

not known (Soviet AF) 

Czechoslovak AF 6017 Black’, Czechoslovak/Slovak AF ‘6017 White’, 
not known (Armenian AF) 

Czechoslovak AF 6018 Black’, Czechoslovak/Slovak AF ‘6018 White’, 
not known (Armenian AF) 

Czechoslovak AF 6019 Black’, Czechosiovak/Czech AF ‘6019 White’ 
Czechoslovak AF ‘6020 Black’, Czechoslovak/Czech AF ‘6020 White’ 
Soviet/Russian AF ‘22 Red’ 

Soviet/Russian AF ‘32 Red’ 

Soviet/Russian AF ‘33 Red’ 

not known (Soviet AF) 

Soviet/Russian AF ‘34 Red’ 

Soviet/Russian AF ‘35 Red’ 

Russian AF ‘29 Blue’ 

Soviet/Russian AF ‘37 Red’ 

Soviet/Russian AF ‘38 Red’ 

Soviet/Russian AF ‘39 Red’ 

not known (Soviet/Ukrainian AF), Macedonian AF ‘123 Grey’, not known 
(Georgian AF) 

not known (Soviet AF) 

not known (Soviet AF) 

not known (Soviet AF) 

not known (Soviet AF), Ukrainian AF ‘41 Yellow outline’ 

not known (Soviet AF) 


Manufacture - 
(serial) , date - 


der trim tab and rudder servo tab; on the upper surfaces of both 
both ailerons and all flap sections, and on the port side of the 
weapons pylons; on the upper surfaces of both tailplanes, both elevate 
elevator trim tab and elevator servo tabs. In the cockpit they are stenc 
on the ejection seat headrest and on the curved armoured shield over 
pilot's head, and occasionally on the cockpit walls; also stencilled on 
insides of access panels and the split airbrakes. In contrast, the Su-25l 
normally carries the 'famous last five' on the wing pylons only; in 
cases they are repeated on the rear fuselage and/or on the tail. 


Construction Fuselage 
number |. number 


: 255.081.08.033 
. 25508108072 


` 05508108073 
- 255.081.08.074 
` 25508108075 


: 255.081.08.076 
: 255.081.08.077 
: 255.081.08.078 
: 255.081.08.079 
: 255.081.08.080 
- 255.081.08.081 
- 255.081.09.001 
- 255.081.09.002? 
- 255.081.09.003? 
: 255.081.09.004 
: 255.081.09.005? 
- 255.081.09.006? 
: 255.081.09.007? 
: 255.081.09.008 
- 255.081.09.009? 
: 255.081.09.010? 
: 255.081.09.011? 
: 255.081.09.012? 
: 255.081.09.013 
: 255.081.09.014 
: 255.081.09.015 


: 255.081.09.081 
. 055081.09.033 


: 255.081.09.041 
. 255.081.09.077 
: 255.081.09.093 
- 255.081.09.094 
: 255.081.09.095 


- 255.081.09.096 
: 255.081.09.097 
: 255.081.09.098 
: 255.081.09.099 
: 255.081.10.002 
: 255.081.10.003 
: 255.081.10.004 
: 255.081.10.005 
: 255.081.10.006 
: 255.081.10.007 
: 255.081.10.008 
: 255.081.10.010 
: 255.081.10.015 
: 255.081.10.027 
: 255.081.10.028? 


? 
? 


C4 0) 059 oO oO Q3 c 9 609 609 69 39 69 69 vy e9 vy 69 e9 09 


~~ xn 


Versi 


Tactical code 
(serial) 


Soviet AF ‘23’ (Red?) 

Czechoslovak AF ‘8072 Black’, Czechosiovak/Slovak AF 8072 White 
125-7-1993 

Czechoslovak AF ‘8073 Black’, Czechoslovak/Slovak AF ‘8073 White’ 
Armenian AF ‘83 Red? i 
Czechoslovak AF ‘8074 Black’, Czechosiovak/Slovak AF ‘8074 White’ 
not known (Armenian AF) 
Czechoslovak AF ‘8075 Black’, Czechoslovak/Slovak AF ‘8075 White’ 
Armenian AF ‘85 Red? 

Czechoslovak AF ‘8076 Black’, Czechosiovak/Czech AF ‘8076 White’ 
Czechoslovak AF ‘8077 Black’, Czechoslovak/Czech AF ‘8077 White’ 
Czechoslovak AF ‘8078 Black’, Czechoslovak/Czech AF ‘8078 White’ 
Czechoslovak AF ‘8079 Black’, Czechoslovak/Czech AF ‘8079 White’ 
Czechoslovak AF ‘8080 Black’, Czechosiovak/Czech AF ‘8080 White 
Czechoslovak AF ‘8081 Black’, Czechosiovak/Czech AF ‘8081 White 
Bulgarian AF ‘101 White’ 

Bulgarian AF 102 White’ 

Bulgarian AF 103 White’ 

Bulgarian AF ‘104 White’ 

Bulgarian AF ‘105 White’ 

Bulgarian AF ‘106 White’ 

Bulgarian AF ‘107 White’ 

not known 

Bulgarian AF ‘109 White’ 

Bulgarian AF ‘110 White’ 

Bulgarian AF ‘111 White’ 

Bulgarian AF ‘112 White’ 

Czechoslovak/Czech AF ‘9013 White’ 
Czechoslovak/Czech AF ‘9014 White’ 

not known (Soviet/Ukrainian AF), Macedonian AF ‘121 Grey’, not kno 
(Georgian AF) 

not known 

not known (Soviet/Russian AF) 

Russian AF ‘33 Red’ [T8SM-1] 

Iraqi AF ‘25590’ 

not known (Soviet AF) 

Czechoslovak/Czech AF ‘9093 White’ 
Czechoslovak/Czech AF ‘9094 White’ 
Bulgarian AF ‘195 White’ No 1 

(see Su-25UBK c/n 38220113195!) 

Bulgarian AF ‘196 White’ 

Bulgarian AF 197 White’ 

Czechoslovak/Czech AF ‘9098 White’ 
Czechoslovak/Czech AF ‘9099 White’ 
Czechoslovak/Czech AF ‘1002 White’ 
Czechoslovak/Czech AF ‘1003 White’ 
Czechoslovak/Czech AF ‘1004 White’ 
Czechoslovak/Czech AF ‘1005 White’ 
Czechoslovak/Slovak AF ‘1006 White’, not known (Armenian AF) 
Czechoslovak/Slovak AF ‘1007 White’ 
Czechosiovak/Slovak AF ‘1008 White’; Armenian AF ‘18 Red? 

not known 

Czechoslovak/Czech AF ‘1015 White’ 
Czechoslovak/Slovak AF ‘1027 White’, not known (Armenian AF) 
Bulgarian AF ‘228 White’ 


number 


number 


2506110030 ? 
25506110040 ? 
255.081.10.041? 
255.081.10.043? 
255.081.10.044? 
255.081.10.045? 
255.081.10.046? 
255.081.10.049? 
255.081.10.050 
25.081.10.051? 
25.081.10.052 
255.081.10.053 
- 255.081.10.054 
255.081.10.055 
255.081.10.070 
255.081.10.076 
255 081.10.063 
25.081.10.085 
25.081.10.086 
-055081.10.067 
255 061.10.088 
255.081 10.096? 
255.081 10.099? 
255.081.10.105? 
25.081.10.107? 
25.081.10.108 
255.081.10.109? 
25.081.10.111? 
255.081.10.112? 
255081 10.113 


ere cQ cQ cO oO o3 a O3 69 03 9 3 3 3 3 o 3 69 09 09 e9 69 69 


75.081.10.119 ? 


25.081.10.132 
25.081.10.134 
25.081.10.137 
25.081.10.138 
25.081.10.139 


~ OO MD aM 


55.081.10.140 
25.081.10.142 
25.081.10.143 
25.081.10.144 
81.10.145 
31.10.146 
18.10.147 


81.10.170 
25.081.10.172 
81.10.173 
981.10.174 
10.175 
10.176 


10.179 
10.180 
10.181 
55.081.10.182 

081.10.188 


40192 ? 


ee 30D 6 9 


a i o3 603 69 


CoA D 3 23 2 69 69 


Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25K 
Su-25 
Su-25SM 
Su-25 
Su-25SM 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25SM 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25SM 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25SM 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 


Su-25 
Su-25BM 
Su-25 
Su-25SM 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25SM 
Su-25 
Su-25SM 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 
Su-25 


Tactical code 


Bulgarian AF ‘230 White’ 
Bulgarian AF ‘240 White’ 
Bulgarian AF ‘241 White’ 
Bulgarian AF ‘243 White’ 
Bulgarian AF ‘244 White’ 
Bulgarian AF ‘245 White’ 
Bulgarian AF ‘246 White’ 
Bulgarian AF ‘249 White’ 
Soviet AF 73 Red’ 
Bulgarian AF ‘251 White’ 
Bulgarian AF ‘252 White’ 
Bulgarian AF ‘253 White’ 
Bulgarian AF ‘254 White’ 
Bulgarian AF ‘255 White’ 
Soviet AF 72 Red’ 
Soviet/Russian AF ‘26 Red’ 
Soviet/Russian AF ‘01 Red’ 
Soviet/Russian AF ‘02 Red’ 
Soviet/Russian AF ‘03 Red’, Russian AF 73 Red’ 
Soviet/Russian AF ‘04 Red’ 
Soviet/Russian AF ‘05 Red’ 
Bulgarian AF ‘098 White’ 
Bulgarian AF ‘099 White’ 
Bulgarian AF ‘205 White’ 
Bulgarian AF ‘207 White’ 
Bulgarian AF ‘208 White’ 
Bulgarian AF ‘209 White’ 
Bulgarian AF ‘211 White’ 
Bulgarian AF ‘212 White’ 

not known (Soviet/Russian AF) 
Russian AF ‘05 Red’ [T8SM-9] 
not known (Soviet/Russian AF) 
Russian AF ‘06 Red’ [T8SM-10] 
Soviet/Russian AF ‘06 Red’ 
Soviet/Russian AF ‘08 Red’ 
Soviet/Russian AF ‘10 Red’ 
Soviet/Russian AF ‘11 Red’ 
Soviet/Russian AF 12 Red’ 
Russian AF ‘01 Red’ [T8SM-5] 
Soviet/Russian AF ‘14 Red’ 
Soviet/Russian AF 15 Red’ 
Soviet/Russian AF ‘21 Red’ 
Soviet/Russian AF ‘22 Red’ 
Soviet/Russian AF ‘23 Red’ 
not known (Soviet AF) 
Soviet/Russian AF 24 Red’ 
Russian AF ‘31 Red’ [T8SM-13] 
Soviet/Russian AF ‘25 Red’ 
Soviet/Russian AF ‘26 Red’ 
Soviet/Russian AF ‘27 Red’ 
Soviet/Russian AF ‘28 Red’ 
Soviet/Russian AF ‘29 Red’ 
Soviet/Russian AF ‘30 Red’ [TBSM-12] 


Soviet/Russian AF ‘31 Red’ 

Soviet AF ‘34 Red’ 

Soviet/Russian AF ‘25 Red’ 

Soviet/Russian AF ‘33 Red’ 

not known (Soviet/Ukrainian AF), Macedonian AF ‘122 Grey’, 
not known (Georgian AF) 


Soviet AF ‘15 Blue’, Soviet AF ‘301 Blue’ [T8-15] 
not known (Soviet/Russian AF) 
Russian AF ‘19 Red’ [T8SM-2] 
Soviet/Ukrainian AF ‘20 Red’ 

not known 
Soviet/Ukrainian AF ‘17 Red’, Ukrainian AF ‘17 Blue’ 
Ukrainian AF ‘01 Blue’ 

not known (Soviet/Ukrainian AF) 

not known (Soviet/Russian AF) 

Russian AF ‘02 Red’ [T8SM-6] 

not known (Soviet/Russian AF) 

Russian AF ‘03 Red’ [T8SM-7] 

Soviet AF ‘04 Red’, Soviet/Russian AF ‘17 Red’ 
Soviet/Russian AF ‘12 White 

Soviet AF ‘35 Red’, Soviet/Russian AF ‘03 Red’ 
Soviet/Russian AF ‘36 Red’ 
Soviet/Russian AF ‘37 Red’ 
Soviet/Russian AF ‘38 Red’ 
Soviet/Russian AF ?? Red’ 

Soviet AF ‘05 Red’ 


24-1-1988 ` 


: 255.081.10.395 
: 255.081.10.408 
: 255.081.10.462 
: 255081.10.464 


- 255.081.10.469 
- 255081.10472 
: 255081.10.474? 
: 255.081.10.481 
- 255081.10.489 
: 255.081.10.503 
- 255.081.10.505 
: 255.081.10.506 
- 255.081.10.507 
: 255.081.10.509 
: 255081.10.510 
: 255081.10512 
: 255081.10513 
: 255081.10.518 
: 255.081.10.519 
: 255.081.10.520 
: 255.081.10.521 
: 255.081.10.529 
- 255.081.10.530 
: 255.081.10.545 


: 255.081.10.552 
: 255.081.10.568? 
- 255.081.10.627 
: 255.081.10.629 
: 255.081.10.632 
: 255.081.11.005? 


Co) e oO o0 oO viv c9 9 c3 c9 c3 69 62 609 vw e 
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Tactical code 
(serial) date 


Soviet AF ‘90 Red’ 
Soviet AF ‘45 Red’ 
Soviet/Russian AF ‘35 Red’ 
not known (Soviet/Russian AF) 
Russian AF ‘04 Red’ [T8SM-8] 
Soviet/Russian AF ‘32 Red’?, Russian AF ‘47 Red’ 
Soviet/Russian AF ‘8... Blue’ 
Soviet/Russian AF ‘25 Red’ 
Soviet/Belorussian AF ‘56 Red’ 
Soviet/Russian AF 12 Red’ 
Soviet/Russian AF ‘11 Red” 
Soviet/Russian AF ‘02 Red’ 
Soviet/Russian AF ‘14 Red’ 
Soviet/Russian AF ‘04 Red’ 
Soviet/Russian AF ‘15 Red’ 
Soviet/Russian AF 18 Red’ 
Soviet/Russian AF 16 Red’ 
Soviet/Russian AF ‘17 Red’ 
Soviet/Russian AF ‘06 Red’ 
Soviet/Russian AF ‘07 Red’ 
Soviet/Russian AF ‘08 Red’ 
Soviet/Russian AF ‘09 Red’ 
Soviet/Russian AF ‘18 White’ 
Soviet AF ‘20 White’, Soviet/Russian AF ‘21 Red’ 
not known (Soviet/Russian AF) 
[T8SM-117] 
Soviet/Russian AF '24 Yellow’ 


: 382 ett te *** 


 gga.ttt te see 
: 992,880 re eee 
25-1-1986 : 


: 389 ttt ** ttt 


255.*** 01.00* 


: 255.*** 01.005 
: 255*** 01.008 
: 255.*** 01.010 
: 255.*** 01.014 
: 55.*** 01.006 
30-12-1987: 
: 255.*** 01.081 
: 382.***.01.016 
: 382.***03.007 


; 382 *** ** ttt 


255.*** 01.029 


Soviet AF '01 Blue’ [T8M-1] 

Soviet AF ‘01 Yellow outline’ [T8TM-1] 
Soviet AF ‘02 Blue’ [TBM-2] t 14-6-1991 
Soviet AF ‘03 Yellow’, Soviet AF ‘25 Yellow’ [T8M-3] 
static test airframe [T8M-0] 

Soviet AF ‘09 Blue’ [TBM-4] 

Soviet AF ‘09 Blue’ [T8TM-2] 
Russian AF ‘21 Blue’ [T8M-6] 
Russian AF ‘81 Red’ 
Russian AF ‘83 Red’ 
Russian AF ‘10 Blue’ 


27-12-1994 


' : 382.201.05.035 
- 382201.10.050 
: 882201.10.070 
- 382.201.11.463 
: 882201.13.002 
: 38220113017? 
- 382.201.13.091 
: 38220113147 
: 882201.13.195 
: 382201.13237 
: 982201.13.348 
- 38220113374 
: 882201.13.522 
: 88220126147 
: 88220126411 
: 382.201.28.128 
: 382.201.36.188 
: 38220136271 
: 382.201.41.172 
: 88220141254 
: 88220141526 
: 38220141537 
: 382.201.**.*** 
: Ra 
: 9382201 ***** 
: 982201 .***** 


Soviet AF 201 Red’ [TBUB-1] 

Soviet AF '07 Blue’, Soviet/Russian AF ‘302 Blue’ [TBUT-1] 
Soviet AF ‘202 Red’ [TBUB-2] 

Soviet/Russian AF ‘05 Red’ 

Soviet/Russian AF ‘71 Red’ 

Soviet/Russian AF ‘73 Red’ 

Russian AF ‘14 Yellow’ 

Bulgarian AF ‘002 White’ 

Bulgarian AF ‘017 White’ 

not known (Soviet/Belorussian AF), Peruvian AF ‘082 Yellow 
Bulgarian AF ‘147 White’ 

Bulgarian AF ‘195 White’ 22 (see Su-25K c/n 25508109095!) 
Czechoslovak/Slovak AF ‘3237 White’, not known (Armenian AF) 
Czechoslovak/Czech AF ‘3348 White’ 

not known (Soviet/Belorussian AF), Peruvian AF ‘080 Yellow’ 
Soviet/Ukrainian AF '99', Macedonian AF ‘120 Grey’, not known (Georgian AF) 
Soviet/Russian AF ‘50 Red’ 

not known (Soviet AF) 

Soviet/Russian AF ‘97 Red’ 

Soviet AF 72 White’ 

not known (Soviet/Belorussian AF), Peruvian AF ‘087 Yellow 
Russian Navy ‘08 Red’ 

Russian Navy ‘11 Red’ 

Soviet/Belorussian AF ‘91 Red’ 
Soviet/Belorussian AF ‘94 Red’ 

not known [T8UB-4]: converted to Su-25T [T8M-4] 
Soviet/Russian Navy ‘08 Blue’ [T8UTG-1] 
Soviet/Russian AF ‘33 Yellow’ 
Soviet/Russian AF ‘36 Yellow’ 
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Su-25 Family Drawings 


Front, rear and side views of the LSSh 
attack aircraft as envisaged by the 
preliminary design project. 
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Upper and lower views of the LSSh. 
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Port side, upper and front views of the 
first prototype (T8-1) as originally flown. 
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Starboard side view of the T8-1. 


The first prototype rebuilt as the T8-1D. 


The second prototype in late configuration as the T8-2D. A 


The second Tbilisi-built production example (T8-4). 
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Starboard side and upper views of an early- 
production Su-25 with simple split airbrakes. 
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The T8-15 development aircraft as originally flown (‘15 Blue’). 
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p 
The same aircraft in 1989 Paris Air Show configuration (*301 Blue"). a 
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E Starboard side view of a late-production Su-25. 
S -———— 


The Su-25BM target tug. a 
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A late Su-25K with the definitive double-action airbrakes. 


Upper view of a late-production Su-25 with 
the definitive double-action airbrakes. = 
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A late-production Su-25 with the boarding ladder extended. 


i 


Port side view of a late-production Su-25. 


— 
» - « 
Port side and front views of a Su-25 with eight 
B-8M1 FFAR pods and two R-60M AAMs. 
——— lá 
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Starboard side, upper and front views ~ 
of the Su-25K. 
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An early Su-25K with simple split airbrakes. 


Lower view of a Su-25K. 


Rear view of a Su-25K. 
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The first prototype Su-25UB combat trainer prototype. 


The second prototype Su-25UB with a forward-vision 
periscope in the rear cockpit. 


The Su-25UT (Su-28M) trainer/aerobatic aircraft. a 


The Georgian Su-25U trainer. 
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Upper and lower views of a Su-25UB. = 
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A production Su-25UB with a forward-vision 
periscope and R95Sh engines. 


Upper view of a Su-25UB fitted with R195 engines. ! 
I 
Front view of a production Su-25UB. A ERI 
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Upper and lower views of the Su-28M. | — 
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A production Su-25UTG in ‘clean’ configuration. 


A production Su-25UTG in landing configuration. 


Aw 


The projected Su-25B; note the nose design and internal 
cannon placement taken straight from the standard Su-25. 
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The Su-25UTG prototype (T8UTG-1) as 
originally flown with non-folding wings. 


The T8UTG-1 in modified form with folding wings. 


Upper view of a production Su-25UTG with 
non-folding wings. 


Front view of a production Su-25UTG in 
landing configuration. 
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Upper and lower views of the modified 
T8UTG-1 with folding wings. 
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The first prototype Su-25T (T8M-1). 


The second prototype Su-25T (T8M-2). 
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= 
A production Su-25T (‘10 Red’). 
\ 
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UJ E 
cL 
Starboard side view of Su-25T ‘25 Yellow’. 
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The second prototype Su-25TM (T8TM-2, ‘09 Blue"). 


A 
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Port side and front views of the first 
production Su-25TM ('20 White"). 


The second production Su-25TM (‘21 Blue’). 
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: — of the Su-25TM. 


Sukhoi Su-25 161 


Su-25 Family Colour Drawings 


—s ‘81 Yellow’, the first prototype Su-25 (T8-1), as first flown 


with R9-300 engines. Note the wing fences and the 
Sukhoi OKB’s ‘winged archer’ badge on the nose. 


‘82 White’, the second prototype Su-25, after being refitted with R95Sh engines and new 
wings as the T8-2D. The airbrakes have been moved to their definitive location at the 
wingtips. Note the taller inboard wing fences, the all-metal fin (lacking the dielectric fin cap). 


‘84 Red’, the second production Su-25 (T8-4), carrying a mix of bombs, 
rockets and drop tanks. The nose art - a warrior in a leopard skin 
strangling a lion - is the badge of the Tbilisi Aircraft Factory (TAGO; 
the Warrior in a Tiger Skin is a character from a Georgian saga). Note 
the definitive wings with a leading-edge dogtooth and no wing fences, 
as well as the dielectric fin cap and the longer tailcone. 


‘89 Red’, the T8-9 development aircraft used for spinning trials at LII. 
Again it carries the TAGO emblem on the nose. 


| 
| 
| 
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Three views of Su-25 ‘03 Red’ flown by Lt Col 
Aleksandr V Rutskoi, one of the most famous 
Su-25 pilots of the Afghan campaign, on 4th 
August 1988. Note the seven mission markers 
and the extra chaff/flare dispensers on the 
engine nacelles. 
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The T8-15 development aircraft in its 1989 Paris 
Air Show guise with the serial/Le Bourget exhibit 
code ‘301 Blue’. 


This aptly coded Russian Air Force Su-25 in a faded four-tone camouflage was another 
mount of Aleksandr V Rutskoi. The aircraft was struck off charge at Ostrov AB after 
reaching the end of its service life. 


This Russian Air Force Su-25 (‘04 Red’, c/n 25508110087), 
operated by the 16th Air Army/357th OShAP at Brandis AB, 
(East) Germany, wore an unusual mottled camouflage. Note 
the locally applied variation on the Sukhoi OKB logo theme 
on the tail, the ‘Danger, air intake’ warning stencils and the 
‘Excellent aircraft’ maintenance award badge on the nose. 


This Su-25 with the low-visibility tactical code ‘34 White outline’ and six mission markers 
also wore an unusual camouflage scheme - this time in two shades of green. It was 
operated by the 378th OShAP from Bagram, Afghanistan, in September 1986. 
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Another 378th OShAP Su-25, ‘59 Red’, wore standard camouflage but 
was adorned with an unusual variation on the widespread rook motif 
associated with the type. The aircraft carries Kh-29L laser-guided 

missiles. 


Soviet Air Force Su-25 ‘06 White outline’ operated by the 206th 
OShAP at Lida, Belorussia. The aircraft wears a somewhat non- 
standard four-tone camouflage, a white ‘Excellent aircraft’ 
badge and a white band around the rear fuselage - apparently 
serving as quick-recognition markings for a war game. 


Apart from another non-standard camouflage finish, 
Su-25 ‘22 Red’ operated by the 18th GvOShAP based 
at Galyonki AB near Ussuriysk is unusual in having tail 
art - a variation on the ubiquitous rook toting two R-60M 
AAMs and a bomb. Such artwork was generally not 
welcome in Soviet times - at least on home ground. 
Again, ‘Danger, air intake’ warning stencils are applied. 


Another Su-25 from Galyonki AB. ‘32 Blue’ has a rarely seen blue tactical code 
outlined in yellow and a Great Patriotic War-style lightning bolt and star. 
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‘201 Red’, the first prototype Su-25UB (T8UB-1), and the early version 
of the Ulan-Ude Aircraft Production Association’s (U-UAPO’s) ‘angry 
bear’ logo applied to it. 


‘51 White’, a sharkmouthed Russian Air Force Su-25UB. The 
previous tactical code was painted out with whatever paint f 
was available. Note the tiger's head nose art. Wt 


Still devoid of national insignia, this Su-25UBK 
is ready for delivery to a foreign customer. 


*14 Yellow’ (c/n 38220111463), the Su-25UBK demonstrator 

displayed at several international airshows in a non-standard 
overall dark green finish, and the current version of U-UAPO’s 
‘angry bear’ logo. 
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The Su-28 (Su-25UT) trainer with its original tactical code, ‘07 Blue’. 


A 
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‘08 Blue’, the Su-25UTG prototype (T8UTG-1), as first 
flown (without the wing-folding feature). 


‘11 Red’, an operational Russian Navy/279th OKIAP Su-25UTG 
based at Severomorsk AB. Note the St Andrew’s flag of the 
Russian Navy below the cockpit, the badge on the air intake 
signifying ten actual carrier landings on the aircraft carrier 
RNS Fleet Admiral Kuznetsov and the ‘Award for a Long-Range 
Cruise’ badge next to it. 


This Su-25UTG (‘18 Red’) is a former Ukrainian Navy 
aircraft, showing obvious signs of recoding. It has a 
more weathered finish and different tail art (a seagull 
instead of a double-headed eagle). 
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‘01 Blue’, the first prototype Su-25T (T8M-1). 
Note the false rear canopy. 


‘02 Blue’, the second prototype Su-25T (T8M-2). Note 
the absence of the RWR antenna above the tailcone. 


‘08 Red’, a production Su-25T operated by the 929th GLITs, with drop 
tanks, two Kh-29L ASMs, four B-8M1 FFAR pods amd R-60M AAMs. 


:82 Red', another production Su-25T, with four Kh-25ML ASMs. 
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Su-25TM ‘21 Blue’ (the T8TM-4) wears both styles of the U-UAPO 
emblem (alphabetical and pictorial). 


‘33 Red’ (c/n 25508109033), the first prototype Su-25SM 
(T8SM-1). 


An Angolan People’s Air Force Su-25K serialled B-18; the serial was 
probably changed to something in between B600 and B610 later. 


‘22 Red’, a Belorussian Air Force/206th Attack Air Base Su-25 

based at Lida. Like many sister aircraft operated in Belorussia, it 
is provided with bird-scaring eyes in an effort to avert birdstrike 
during low-altitude operations. 
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Bulgarian Air Force/22nd Attack Air Base Su-25K ‘196 White’ 
(c/n 25508109096) based at Bezmer. Note the overpainted old- 
style star insignia showing underneath the current roundels. 


Czech Air Force/322nd Tactical Squadron Su-25K ‘5006 White’ 
(c/n 25508105006) with frivolous nose art. 


ERAF 702, an Eritrean Air Force Su-25. 


‘1404’, one of the Ethiopian Air Force's two Su-25Ts. 
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Georgian Air Force Su-25 ‘18 Red’ based at Kopitnari. 


‘01 Black’ (c/n 25508110629), the Su-25KM Scorpion 
demonstrator, with the Le Bourget-2001 exhibit code 316. 


‘21 Red’, one of the Georgian Air Force’s indigenously 
developed Su-25U trainers converted from Su-25T airframes. 


Iraqi Air Force Su-25K ‘6795’. 


Sukhoi Su-25 


173 


A North Korean (Korean People’s Army Air Force) Su-25K. 


‘074 Yellow’, an ex-Belorussian Su-25 operated by the Peruvian Air 
Force’s Grupo Aéreo 11/Escuadron Aéreo 112 at El Pato AB, Talara. 


Slovak Air Force/33rd Air Base Su-25K ‘8074 White’ (c/n 
25508108074) sported ‘hot rod’ style special markings for a while. 


‘03 Blue’, one of the Turkmenistan Air Force’s Su-25s. 
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‘25 Red’, a Ukrainian Air Force Su-25 with the old-style 
circular tail insignia. Note the ‘bomber rook’ nose art. 


This Ukrainian Air Force Su-25 based at Saki wore a 
unique nondescript ‘pale horse’ colour scheme. 


Ukrainian Air Force/452nd ShAP Su-25 ‘17 Blue’ 
(ex-'17 Red’, c/n 25508110262) based at Chortkiv. 


Another Ukrainian Air Force example from Saki, Su-25UB ‘63 Blue’, 
shows evidence of crudely overpainted nose art that it had worn 
while in service with another regiment. 
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4 Watling Drive, Hinckley, 
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AVRO VULCAN 
Britain's Famous Delta-Wing V-Bomber 


Phil Butler and Tony Buttler 
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Avro Vulcan 


Britain's Famous Delta-Wing V-Bomber 


Alongside the Valiant and Victor, part of 
Britain's V-bomber fleet which projected 
the country's independent nuclear 
deterrent, the Avro Vulcan was one of 
the most famous aircraft designed and 
built in the United Kingdom in the post- 
war years. Between 1952 and 1964, 
136 of the delta-winged aircraft were 
built by Avro. This thorough and well 
illustrated study in the highly successful 
Aerofax' series will attract the interest 
of military aviation enthusiasts across 
the country and beyond. 


Softback, 280 x 215 mm, 176 pages 
c300 b/w & colour photographs 
978 1 85780 2566 £19.99 


TSR.2 
Britain's Controversial Cold War Bomber 


Joe Cherrie 
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TSR.2 


Britain's Controversial Cold War Bomber 


Although only flown as a prototype, the 


TSR.2 has become a popular and 
controversial subject. This book will 
provide an in-depth and balanced view 
of the project. Contains new drawings 
for modellers, many photographs and 
colour artwork and much new material, 
which has recently been declassified, on 
this beautiful, if ill-fated British aircraft. 
This includes coverage of flight trials and 
other technical aspects of the programme. 
Competing designs from around the world, 
including the F-111, are also examined. 


Softback, 280 x 215 mm, 176 pages, 
C300 b/w & colour photographs 
978 1 85780 2665 £19.99 


GLOSTER METEOR 
Britain's Celebrated First-Generation Jet 


Phil Butler and Tony Buttler 


This is a celebration of one of the most 
successful British aircraft of all time. 
The Gloster Meteor first flew during 
World War Two and served with 16 
overseas air forces as well as the RAF. 
The book has a strong emphasis on 
the design and development of the 
aircraft and its initial flight testing. There 
are numerous data tables and details of 
the serials carried by the aircraft, plus 
many previously unpublished or 
relatively unknown photographs, 
including some rare early colour shots. 


Softback, 280 x 215 mm, 144 pages 
181 b/w, 71 colour photographs 
9781857802306 £19.99 


MIKOYAN MIG-25 FOXBAT 
Guardian of the Soviet Borders 


Yefim Gordon | 


This latest 'Red Star' title examines the 
history, development and operational 
career of the MiG-25 'Foxbat', which 
first flew in the spring of 1964, with 
both the air forces of the Soviet Union 
and also in the many countries to which 
the aircraft was exported. It includes a 
superb range of illustrations and line 
drawings which supplement the 
author's well-informed text to provide a 
detailed analysis of one of the most 
potent and important Russian aircraft 
of the Cold War era. 


Hardback, 280 x 215 mm, 128 pages 
c250 b/w & colour illustrations. 
978 1 85780 2597 £19.99 
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This book deals with all known variants 
of the later jet aircraft designs that were 
produced by the Lavochkin bureau, 
one of the less well known of the 
design teams who were at the forefront 
of the Soviet supersonic jet fighter 
programme from the late 1940s. Well 
illustrated with numerous photos and 
line drawings, this will be sought by all 
those interested in Soviet jet aircraft 
design era and by aviation modellers 
keen for unique source material. 


Hardback, 280 x 215 mm, 128 pages 
C250 b/w & colour illustrations. 
978 1 85780 2535 £19.99 


BRITISH SECRET PROJECTS 
Hypersonics, Ramjets & Missiles 


Chris Gibson and Tony Buttler 


Deals with the advanced projects 
through which the aviation industry 
sought to further high-speed flight, 

to prolong the effectiveness of the 
V-bomber force in defending the coun- 
try against nuclear attack, or to develop 
increasingly sophisticated missiles to 
counter the latest threat. 

The book includes a detailed rundown 
of colour codes such as Blue Danube, 
Green Satin and Red Beard, used when 
Cold War deception was at its height. 


Hardback, 282 x 213 mm, c192 pages 
c300 b/w and colour illustrations, 

plus drawings 

978 1 85780 2580 £24.99 


BRITISH SECRET PROJECTS 
Fighters & Bombers 1935-1950 


Tony Buttler - 


TONY BUTILER 


This volume again places the emphasis 
on unbuilt designs that competed with 
those that flew, and covers aircraft 
influenced by World War Two — pro- 
jects that were prepared from the mid- 
1930s in the knowledge that war was 
coming through to some which 
appeared after the war was over. The 
latter includes early jets such as the 
Attacker, Sea Hawk and Venom which 
ali flew post-war but to wartime or just 
post-war requirements. 


Hardback, 282 x 213 mm, 240 pages 
205 b/w, 16 colour photos, 

plus line drawings 

978 1 85780 1798 £29.99 
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Available from all leading newsagents, or order direct from 


Subscriptions Dept | lan Allan Publishing Ltd | Riverdene Business Park | Molesey Road | Hersham 
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Top: Su-25TM ‘08 Red’ (the T8M-8) formates with the 
Antonov An-26 camera ship over the delta of the Volga 
River. Yefim C ISBN 978-1-85780-254-2 


Above: The T8M-3 received a new paint job and the new b AI 
code '25 Yellow' for its public debut. Air Fleet 
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An in-flight study of a production-standard Su-25T, ‘82 USA $36.95 UK £19.99 
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